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Byron Station, Units 1 and 2 
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Subject: Request for License Amendment for Technical Specifications - DC Electrical 
Power Systems 

References: (1) Technical Specifications Task Force (TSTF) Standard Technical 
Specification (TS) Change Traveler TSTF-360, Revision 1, DC 
Electrical Rewrite 

(2) TSTF Standard TS Change Traveler TSTF-204, Revision 3, Revise 
DC Sources - Shutdown and Inverters - Shutdown to Address 
Specific Subsystem Requirements 

(3) Letter from J. B. Hopkins (NRC) to 0. D. Kingsley (Exelon Generation 
Company, LLC), "Clinton Power Station, Unit 1 - Issuance of 
Amendment," dated February 15, 2002 

In accordance with 10 CFR 50.90, "Application for amendment of license or construction 
permit," we are proposing changes to the Technical Specifications (TS) of Facility Operating 
License Nos. NPF-72, NPF-77, NPF-37 and NPF-66 for the Braidwood Station, Units 1 and 2 
and the Byron Station, Units 1 and 2, respectively. The proposed changes are consistent 
with Technical Specifications Task Force (TSTF) Standard Technical Specification (TS) 
Change Traveler TSTF-360, Revision 1 (Reference 1) and TSTF Standard TS Change 
Traveler TSTF-204, Revision 3 (Reference 2). The proposed changes revise TS 3.8.4, "DC 
Sources - Operating," TS 3.8.5, "DC Sources - Shutdown," TS 3.8.6, "Battery Cell 
Parameters," and TS 3.8.8, "Inverters - Shutdown." n\
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The proposed changes associated with TSTF-360, Revision 1, revise TS 3.8.4, TS 3.8.5, and 
TS 3.8.6 and include the following changes. The proposed changes add new Required 
Actions and extend the Completion Time for an inoperable battery charger, as well as 
provide alternate battery charger testing criteria for TS 3.8.4 and TS 3.8.5. The proposed 
changes also include the relocation to a licensee-controlled program of a number of 
Surveillance Requirements (SRs) in TS 3.8.4 that perform preventive maintenance on the 
safety-related batteries. It is proposed that TS Table 3.8.6-1, "Battery Cell Parameters 
Requirements," be relocated to a licensee-controlled program, and specific Required Actions 
associated with out-of-limits conditions for battery cell float voltage, float current, electrolyte 
level, and electrolyte temperature be added to TS 3.8.6. In addition, specific SRs are being 
proposed for verification of these parameters. In accordance with TSTF-360, Revision 1, a 
new administrative TS program is being proposed for the maintenance and monitoring of 
station batteries based on the recommendations of Institute of Electrical and Electronics 
Engineers (IEEE) Standard 450-1995, "IEEE Recommended Practice for Maintenance, 
Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications." All of 
the items proposed to be relocated will be contained within this new program.  

The proposed changes associated with TSTF-204, Revision 3, revise TS 3.8.5 and TS 3.8.8 
to require only one DC electrical power subsystem and two inverters, respectively, during 
shutdown conditions. Each of the four AC instrument buses (i.e., 2 per division) is normally 
supplied AC electrical power by a dedicated inverter. This option applies to plants having a 
pre-Improved TS (ITS) licensing basis for electrical power requirements during shutdown 
conditions that required only one DC electrical power subsystem and two inverters to be 
operable. The Braidwood and Byron Stations' pre-ITS licensing basis for electrical power 
requirements during shutdown conditions required only one DC electrical power subsystem 
and two inverters to be operable.  

The changes are being proposed to support performance of periodic on-line battery charger 
maintenance and post-maintenance testing, thereby reducing plant refueling outage duration 
and improving battery charger availability during shutdown. The changes will provide 
operational flexibility by allowing more efficient application of plant resources to safety 
significant activities. The proposed changes are consistent with the changes previously 
approved by the NRC for Clinton Power Station as documented in Reference 3.  

We request approval of the proposed changes prior to September 8, 2002.  

This proposed amendment request is subdivided as follows.  

1. Attachment A contains a description and safety analysis of the proposed changes.  

2. Attachments B-1 and B-2 include the marked-up TS pages with the proposed changes 
indicated for Braidwood Station and Byron Station, respectively. Attachments B-3 and B-4 
include the associated typed TS Bases pages with the proposed changes incorporated for 
information only for Braidwood Station and Byron Station, respectively.  

3. Attachment C describes our evaluation performed using the criteria in 10 CFR 50.91 (a)(1), 
"Notice for public comment," which provides information supporting a finding of no 
significant hazards consideration using the standards in 10 CFR 50.92(c), "Issuance of 
amendment."
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4. Attachment D provides information supporting an environmental assessment and a finding 
that the proposed changes satisfy the criteria for a categorical exclusion.  

The proposed changes have been reviewed by the Braidwood Station and the Byron Station 
Plant Operations Review Committees and approved by the Nuclear Safety Review Boards in 
accordance with the requirements of the Quality Assurance Program.  

Exelon Generation Company, LLC is notifying the State of Illinois of this application for 
changes to the TS by sending a copy of this letter and its attachments to the designated 
State Official.  

Should you have any questions concerning this letter, please contact Ms. Kelly M. Root at (630) 
657-2820.  

Respectfully, 

Keith R. Jury 
Director - Licensing 
Mid-West Regional Operating Group 

Affidavit 

Attachments: 
Attachment A: Description and Safety Analysis of the Proposed Changes 
Attachment B-i: Marked-Up TS Page for Proposed Changes for Braidwood Station 
Attachment B-2: Marked-Up TS Page for Proposed Changes for Byron Station 
Attachment B-3: Incorporated TS Bases Pages for Proposed Changes for Braidwood Station 
Attachment B-4: Incorporated TS Bases Pages for Proposed Changes for Byron Station 
Attachment C: Information Supporting a Finding of No Significant Hazards Consideration 
Attachment D: Information Supporting an Environmental Assessment 

cc: Regional Administrator - NRC Region III 
NRC Senior Resident Inspector - Braidwood Station 
NRC Senior Resident Inspector - Byron Station 
Office of Nuclear Facility Safety - Illinois Department of Nuclear Safety



STATE OF ILLINOIS 

COUNTY OF DUPAGE 

IN THE MATTER OF 

EXELON GENERATION CO., LLC 

BRAIDWOOD STATION UNITS I AND 2 

BYRON STATION UNITS 1 AND 2

) 

) 

) 

) 

) 

)

Docket Numbers 

STN 50-456 AND STN 50-457 

STN 50-454 AND STN 50-455

SUBJECT: Request for License Amendment for Technical Specifications - DC Electrical 
Power Systems 

AFFIDAVIT 

I affirm that the content of this submittal is true and correct to the best of my knowledge, information 
and belief.  

lk. A. Ainger 
Manager - Licensing 
Mid-West Regional Operating Group

Subscribed and sworn to before me, a Notary Public in and 

for the State above named, this o_ day of 

yya__A__"_.• ,2002.  

Notary Public 

i OFFICIAL SEAL ANESE L. GRIGSBY 
NOTARY PUBLIC, STATE OF ILLINOIS 
MY COMMISSION EXPIRES 3-13-20
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ATTACHMENT A 

DESCRIPTION AND SAFETY ANALYSIS OF THE PROPOSED CHANGES 

A. SUMMARY OF PROPOSED CHANGES 

In accordance with 10 CFR 50.90, "Application for amendment of license or construction permit," 
we are proposing changes to the Technical Specifications (TS) of Facility Operating License 
Nos. NPF-72, NPF-77, NPF-37 and NPF-66 for the Braidwood Station, Units 1 and 2 and the 
Byron Station, Units 1 and 2, respectively. The proposed changes are consistent with Technical 
Specifications Task Force (TSTF) Standard Technical Specification (TS) Change Traveler TSTF
360, Revision 1 (Reference 1) and TSTF Standard TS Change Traveler TSTF-204, Revision 3 
(Reference 2). The proposed changes revise TS 3.8.4, "DC Sources - Operating," TS 3.8.5, 
"DC Sources - Shutdown," TS 3.8.6, "Battery Cell Parameters," and TS 3.8.8, "Inverters 
Shutdown." 

The proposed changes associated with TSTF-360, Revision 1, revise TS 3.8.4, TS 3.8.5, and 
TS 3.8.6 and include the following changes. The proposed changes add new Required Actions 
and extend the Completion Time for an inoperable battery charger, as well as provide alternate 
battery charger testing criteria for TS 3.8.4 and TS 3.8.5. The proposed changes also include 
the relocation to a licensee-controlled program of a number of Surveillance Requirements (SRs) 
in TS 3.8.4 that perform preventive maintenance on the safety-related batteries. It is proposed 
that TS Table 3.8.6-1, "Battery Cell Parameters Requirements," be relocated to a licensee
controlled program, and specific Required Actions associated with out-of-limits conditions for 
battery cell float voltage, float current, electrolyte level, and electrolyte temperature be added to 
TS 3.8.6. In addition, specific SRs are being proposed for verification of these parameters. In 
accordance with TSTF-360, Revision 1, a new administrative TS program is being proposed for 
the maintenance and monitoring of station batteries based on the recommendations of Institute 
of Electrical and Electronics Engineers (IEEE) Standard 450-1995, "IEEE Recommended 
Practice for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for 
Stationary Applications." All of the items proposed to be relocated will be contained within this 
new program.  

The proposed changes associated with TSTF-204, Revision 3, revise TS 3.8.5 and TS 3.8.8 to 
require only one DC electrical power subsystem and two inverters, respectively, during 
shutdown conditions. Each of the four AC instrument buses (i.e., 2 per division) is normally 
supplied AC electrical power by a dedicated inverter. This option applies to plants having a pre
Improved TS (ITS) licensing basis for electrical power requirements during shutdown conditions 
that required only one DC electrical power subsystem and two inverters to be operable. The 
Braidwood and Byron Stations' pre-ITS licensing basis for electrical power requirements during 
shutdown conditions required only one DC electrical power subsystem and two inverters to be 
operable.  

B. DESCRIPTION OF THE CURRENT REQUIREMENTS 

TS 3.8.4 

The DC electrical power subsystems, with each subsystem consisting of a battery, battery 
charger, and the corresponding control equipment and interconnecting cabling supplying 
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power to the associated bus within the division, are required to be operable to ensure the 
availability of the required power to shut down the reactor and maintain it in a safe condition 
after an Anticipated Operational Occurrence (AOO) or a postulated Design Basis Accident 
(DBA). Loss of any division DC electrical power subsystem does not prevent the minimum 
safety function from being performed. Furthermore, at least one crosstie breaker between 
Division 11 and Division 21, and at least one crosstie breaker between Division 12 and 
Division 22, is required to be open to maintain independence between the units.  

An operable DC electrical power subsystem requires the required battery and respective 
charger to be operating and connected to the associated DC bus.  

TS 3.8.5 

The DC electrical power subsystems are required to be operable to support the required 
division(s) of the distribution systems required operable by TS 3.8.10. This ensures the 
availability of sufficient DC electrical power sources to operate the unit in a safe manner and 
to mitigate the consequences of postulated events during shutdown (e.g., fuel handling 
accidents).  

TS 3.8.5.b allows the option to use a battery, a charger, or the crossties to the opposite 
unit's associated DC bus to maintain power to the redundant Class 1 E DC electrical power 
distribution subsystem(s) when required by TS 3.8.10. This provision accommodates the 
required maintenance and/or testing of the shutdown unit's DC electrical power distribution 
subsystem(s) and continues to maintain the required redundant equipment operable.  

TS 3.8.5 is modified by a Note which allows one division to be crosstied to the opposite unit, 
when the opposite unit is in Mode 1, 2, 3, or 4 with an inoperable charger. No load 
restrictions are placed on the bus loading, when the one division is crosstied.  

TS 3.8.6 

Battery cell parameters must remain within acceptable limits to ensure availability of the 
required DC power to shut down the reactor and maintain it in a safe condition after an AOO 
or a postulated DBA. Electrolyte limits are conservatively established, allowing continued 
DC electrical system function even with Category A and B limits not met.  

TS 3.8.8 

The inverters ensure the availability of electrical power for the instrumentation for systems 
required to shut down the reactor and maintain it in a safe condition after an AOO or a 
postulated DBA. One AC instrument bus division energized by two battery-powered 
inverters provides uninterruptible supply of AC electrical power to at least one AC instrument 
bus division even if the 4.16 kV safety buses are de-energized. Operability of these two 
inverters requires that the associated AC instrument buses be powered by the inverters.  
When the redundant division of the Class 1 E AC instrument bus electrical power distribution 
subsystem is required by TS 3.8.10, the power source for the AC instrument buses may 
consist of: 

a. one inverter powered by its associated battery; 

b. one inverter powered by its internal AC source; or 
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c. one Class 1 E constant voltage source transformer.

This ensures the availability of sufficient inverter power sources to operate the unit in a safe 
manner and to mitigate the consequences of postulated events during shutdown (e.g., fuel 
handling accidents).  

C. BASES FOR THE CURRENT REQUIREMENTS 

TS 3.8.4 and TS 3.8.5 

The station DC electrical power system provides the AC emergency power system with control 
power. It also provides both motive and control power to selected safety related equipment and 
AC instrument bus power (via inverters). As required by 10 CFR 50, Appendix A, GDC 17, 
"Electric power systems," the DC electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its safety functions, assuming a single 
failure. The DC electrical power system also conforms to the recommendations of Regulatory 
Guide (RG) 1.6, "Independence Between Redundant Standby (Onsite) Power Sources and 
Between Their Distribution Systems," March 1971, and Institute of Electrical and Electronics 
Engineers (IEEE) Standard 308-1978, "Standard Criteria for Class 1 E Power Systems for 
Nuclear Power Generating Station." 

The 125 VDC electrical power system for each unit consists of two independent and redundant 
safety-related Class 1 E DC electrical power subsystems (Division 11 (21) and Division 12 (22)).  
Each subsystem consists of one 125 VDC battery, the associated battery charger for each 
battery, and all the associated control equipment and interconnecting cabling.  

During normal operation, the 125 VDC loads are powered from the battery chargers with the 
batteries floating on the system. In case of a loss of normal power to the battery charger, the 
DC load is automatically powered from the station battery.  

The Division 11 (21) and Division 12 (22) DC electrical power subsystems provide the control 
power for its associated Class 1 E AC power load group, 4.16 kV switchgear, and 480 V load 
centers. The DC electrical power subsystems also provide DC electrical power to the inverters, 
which in turn power the AC instrument buses. Additionally, the Class 1 E 125 VDC electrical 
power subsystems provide power to the 6.9 kV Reactor Coolant Pump (RCP) breakers and the 
non-Class 1 E 125 VDC buses. The connection between the Class 1 E and non-Class 1 E 
125 VDC buses contains fuses to ensure that a fault on the non-Class 1 E bus does not cause a 
loss of the Class 1 E bus.  

Each battery was sized based upon supplying the design duty cycle in the event of a loss of 
offsite AC power concurrent with a Loss of Coolant Accident (LOCA) and a single failure of a 
Diesel Generator (DG). Each battery has a nominal rating of 2320 ampere-hours at the 8 hour 
discharge rate to an end voltage of 1.75 volts per cell, and was sized in accordance with 
I EEE-485-1983, "Recommended Practice for Sizing Large Lead Acid Storage Batteries for 
Generating Stations and Substations." 

Each 125 VDC battery is separately housed in a ventilated room apart from its charger and 
distribution centers. Each subsystem is located in an area separated physically and electrically 
from the other subsystem to ensure that a single failure in one subsystem does not cause a 
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failure in a redundant subsystem. There is no sharing between redundant Class 1 E 
subsystems, such as batteries, battery chargers, or distribution panels. While it is possible to 
interconnect the Unit 1 and Unit 2 DC electrical power subsystems, they normally remain 
disconnected, except when a DC source must be taken out of service for the purposes of 
maintenance and/or testing, or in the event of a failure of a DC source.  

The crosstie between 125 VDC ESF buses 111 and 211 and the crosstie between 125 VDC 
ESF buses 112 and 212 are each provided with two normally locked open, manually operated 
circuit breakers. No interlocks are provided since the interconnected buses are not redundant.  
However, if one battery is inoperable, procedural and administrative controls are used to limit 
the connected load to 200 amps based on not exceeding the operable battery capacity. These 
controls ensure that combinations of maintenance and test operations will not preclude the 
system capabilities to supply power to the ESF DC loads. The provisions of administratively 
controlled, manually actuated, interconnections between the non-redundant Class 1 E DC buses 
increases the overall reliability and availability of the DC systems for each unit in that it provides 
a means for manually providing power to a DC bus at a time when it would otherwise have to be 
out-of-service (e.g., to perform a battery discharge test during an outage, to replace a damaged 
cell, etc.). Crosstie breaker closed alarms are also provided to alert the operator when the units 
are crosstied.  

Each Division 11 (21) and Division 12 (22) DC electrical power subsystem battery charger has 
ample power output capacity for the steady state operation of connected loads required during 
normal operation, while at the same time maintaining its battery bank fully charged. Each 
battery charger also has sufficient capacity to restore the battery from the design minimum 
charge to its fully charged state within 24 hours while supplying normal steady state loads 
discussed in the UFSAR Section 8.3.2.1, "D-C Power System, Description." 

TS 3.8.6 

This TS delineates the limits on electrolyte temperature, level, float voltage, and specific gravity 
for the DC power source batteries. A discussion of these batteries and their operability 
requirements is provided in the discussion above for TS 3.8.4 and TS 3.8.5.  

TS 3.8.8 

The inverters are the preferred source of power for the AC instrument buses because of the 
stability and reliability they provide. Each of the four AC instrument buses (2 per division) is 
normally supplied AC electrical power by a dedicated inverter. The inverters can be powered 
from an AC source/rectifier or from an associated 125 VDC battery. The battery provides an 
uninterruptible power source for the instrumentation and controls for the Reactor Protection 
System (RPS) and the Engineered Safety Features Actuation System (ESFAS). Specific details 
on inverters and their operating characteristics are found in the UFSAR Chapter 8, "Electric 
Power." 

D. NEED FOR REVISION OF THE REQUIREMENTS 

Implementation of the proposed changes would provide the following benefits.  

* Allow increased flexibility in the scheduling and performance of preventive maintenance.  
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"• Allow better control and allocation of resources. Allowing on-line preventive 
maintenance provides the flexibility to focus resources on any required or elected battery 
charger maintenance.  

"* Avert unplanned plant shutdowns and minimize requests for a Notice of Enforcement 
Discretion (NOED). Risks incurred by unexpected plant shutdowns can be comparable 
to and often exceed those associated with continued power operation.  

" Support performance of periodic on-line battery charger maintenance and post
maintenance testing, thereby reducing plant refueling outage duration and improving 
battery charger availability during shutdown. This will minimize the need to perform 
battery charger maintenance coincident with the various other activities and equipment 
outages that occur during a refueling outage.  

The proposed Completion Time of seven days is adequate to perform required periodic 
maintenance, preventive maintenance, and post-maintenance testing, in addition to providing 
sufficient time to address emergent failures of varying degrees.  

The proposed changes are consistent with the changes previously approved by the NRC for 
Clinton Power Station as documented in Reference 4.  

E. DESCRIPTION OF THE PROPOSED CHANGES 

TS 3.8.4, TS 3.8.5, TS 3.8.6, TS 3.8.8, and TS Section 5.5 are revised to: 

(1) Provide an increased Completion Time for an inoperable battery charger.  
(2) Relocate preventive maintenance SRs to licensee-controlled program.  
(3) Provide alternate testing criteria for battery charger testing.  
(4) Replace battery specific gravity monitoring with float current monitoring.  
(5.1) Relocate to a licensee-controlled program based on IEEE-450 and/or the TS Bases: 

(a) Category A and B limits for battery cell float voltage and electrolyte level, along with the 
associated compensatory actions; 

(b) Category C specific value limit for electrolyte level; 
(c) The specific value limit for electrolyte temperature; and 
(d) Specific value for the minimum battery charging float voltage.  

(5.2) Create a TS 5.0 Administrative Controls program to reference actions for battery cell float 
voltage and electrolyte level.  

(6) Provide specific Required Actions and increased Completion Times for out-of-limits 
conditions for battery cell float voltage, electrolyte level, and electrolyte temperature.  

(7) Require only one DC electrical power subsystem and two inverters, respectively, during 
shutdown conditions. Each of the four AC instrument buses (i.e., 2 per division) is normally 
supplied AC electrical power by a dedicated inverter.  

The following changes are proposed for TS 3.8.4 

"• Two new Required Actions with associated Completion Times are proposed for Condition A 
for one battery charger inoperable. The two Required Actions for an inoperable battery 
charger are to restore the battery terminal voltage to greater than or equal to the minimum 
established float voltage in two hours and to verify the battery float current _< 3 amps once 
per 12 hours.  

"• The Completion Time for proposed Required Action A.4 for restoring a battery charger to 
operable status is extended from 24 hours to seven days.  
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"* The Completion Time for Required Action B.1 for opening at least one crosstie breaker 
between crosstied divisions is extended from 60 hours to 204 hours. The 60 hours was 
based on the 24 hours the opposite unit would have to restore the inoperable charger (i.e., 
Required Action A.2) plus the 36 hours the opposite unit would have to reach Mode 5 if the 
charger is not restored to operable status (i.e., Required Action E.1). Similarly, the 204 
hours is based on the seven days the opposite unit has to restore the inoperable charger 
(proposed Required Action A.4) plus the 36 hours the opposite unit has to reach Mode 5 if 
the charger is not restored to operable status (i.e., Required Action E.l1).  

"* SR 3.8.4.1 for verifying battery terminal voltage is revised to state "Verify battery terminal 
voltage is greater than or equal to the minimum established float voltage," with the specific 
limiting value for float voltage relocated to the TS Bases.  

"* Preventive maintenance SRs 3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5 are relocated to a 
licensee-controlled program.  

"* SR 3.8.4.6 is renumbered to SR 3.8.4.2. Alternate acceptance criteria are proposed that 
would allow an actual in-service demonstration that the charger can recharge the battery to 
the fully charged state within 24 hours while supplying the largest combined demands of the 
various continuous steady state loads after a battery discharge to the bounding design basis 
event discharge state. In addition, proposed SR 3.8.4.2 is revised to state, "Verify each 
battery charger supplies a load equal to the manufacturer's rating at greater than or equal to 
the minimum established float voltage for > 8 hours," with the specific limiting value for float 
voltage relocated to the TS Bases.  

"* SR 3.8.4.7 is renumbered to SR 3.8.4.3 and the references to SR 3.8.4.8 and SR 3.8.4.7 in 
the SR Note are renumbered to SR 3.8.6.6 and SR 3.8.4.3, respectively.  

"* SR 3.8.4.8 is moved to TS 3.8.6 and renumbered to SR 3.8.6.6.  

The following changes are proposed for TS 3.8.5 

"* TS 3.8.5 is revised to require only one DC electrical power subsystem during shutdown 
conditions.  

"* SR 3.8.5.1 is revised to delete reference to the SRs relocated from TS 3.8.4 and the 
remaining SRs in the SR Note renumbered.  

The following changes are proposed for TS 3.8.6 

"• The word "Cell" is deleted from TS 3.8.6 and the Limiting Condition for Operation (LCO) is 
revised to delete reference to Table 3.8.6-1, Battery Cell Parameters Requirements.  

"* With regard to the specific limits of Table 3.8.6-1, the following limits are relocated to a 
licensee-controlled program.  

"* Category A and B limits for electrolyte level and float voltage 
"* Category C specific value limit for electrolyte level 
"* Specific gravity requirements are replaced with float current requirements 

"* Condition A is deleted and replaced with the following new Conditions.  
"• Proposed Condition A for one battery with one or more cells with float voltage < 2.07 V 
"• Proposed Condition B for one battery with float current > 3 amps 
"• Proposed Condition C for one battery with one or more cells with electrolyte level less 

than minimum established design limits 
"* Proposed Condition D for one battery with pilot cell electrolyte temperature less than 

minimum established design limits 
"* Proposed Condition E for two batteries with battery parameters not within limits 

"• Condition B is renamed Condition F and revised by referencing proposed Conditions B, C, 
D, and E. In addition, the portions of Condition B that address electrolyte temperature and 
battery cell parameters not within Category C values are replaced with a Condition that 
addresses battery cell float voltage and float current.  

- The existing SRs and Table 3.8.6-1 are deleted and replaced with SRs for float current, 
battery pilot and battery cell float voltage, electrolyte level, and pilot cell electrolyte 
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temperature. The Category A and B limits for electrolyte level and float voltage, the 
Category C specific limiting value for electrolyte level, and the specific limiting value for pilot 
cell electrolyte temperature are relocated to a licensee-controlled program.  

The following changes are proposed for TS 3.8.8 

- TS 3.8.8 is revised to require only two inverters during shutdown conditions. Each of the 
four AC instrument buses (i.e., 2 per division) is normally supplied AC electrical power by a 
dedicated inverter.  

The following changes are proposed for TS Section 5.5 

• A TS 5.0 Administrative Controls program (i.e., TS 5.5.17, Battery Monitoring and 
Maintenance Program) is created and references actions for battery cell float voltage and 
electrolyte level. The requirements of this program will be based on the recommendations 
of IEEE Standard 450-1995 or of the battery manufacturer.  

In TSTF-360, Revision 1, Attachment 3, (i.e., generic Owner's Group (OG) markups), "TSTF 
Response to NRC Comments on TSTF 360, Rev 0 dated 8/11/00," page 2, the TSTF 
Position to NRC Comment #4 addressed eliminating the specific "year" reference to IEEE
450. As discussed in Attachment 3, this would allow future programmatic upgrades to 
approved versions of IEEE-450 without necessitating a license amendment. In Attachment 
3, "Insert for Section 5.5," does not contain the "year" reference to IEEE-450. However, in 
Attachment 5, (i.e., Westinghouse OG (WOG) markups) "Markup Inserts," "INSERT 5.5[X] 
PROGRAM," page INSERTs (p.5), the "year" reference to IEEE-450 has been retained.  

The version of IEEE-450 that Byron and Braidwood Stations are committed to (i.e., IEEE
450-1995) is documented in the TS Bases. Changes to the TS Bases are evaluated in 
accordance with the provisions of 10 CFR 50.59, "Changes, tests, and experiments." Thus, 
adequate control over changes to the applicable IEEE Standard 450 exists to allow the 
specific IEEE-450 reference to be contained in the TS Bases.  
Eliminating the "year" reference to the applicable IEEE Standard 450 in the TS and 
maintaining it in the TS Bases is consistent with similar changes previously approved by the 
NRC in TSTF-363, "Revise Topical Report references in ITS 5.6.5, COLR," and in a License 
Amendment for Byron and Braidwood Stations "Byron Station, Units 1 and 2 and Braidwood 
Station, Units 1 and 2 - Request for Technical Specifications Change - Relocation of ASTM 
Reference Related to Diesel Fuel Oil Testing," dated June 13, 2001 (Reference 3).  

F. SAFETY ANALYSIS OF THE PROPOSED CHANGES 

(1) Provide an increased Completion Time for an inoperable battery charger.  

TS 3.8.4, Required Action A.2 limits the restoration time for an inoperable battery charger to 24 
hours. The primary role of the battery charger is in support of maintaining operability of its 
associated battery. This is accomplished by the charger being of sufficient size to carry the 
normal steady state DC loads, with sufficient additional capacity to provide some minimal over
potential to the battery. A secondary safety significant function can be attributed to carrying the 
post-accident DC load after restoration of AC power, i.e., typically 10-15 seconds, the time 
required for the DG to energize the bus. In analyzed post-accident scenarios, there are no 
safety-related criteria for recharging a fully discharged battery in any specific time period.  
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The proposed Completion Time for TS 3.8.4 proposed Required Action A.4 provides a 7-day 
restoration time for an inoperable battery charger. However, this time is contingent on a 
focused and tiered approach to assuring adequate battery capability is maintained. The first 
priority for the operator is to minimize the battery discharge, which is required to be terminated 
within 2 hours (proposed Required Action A.2). Proposed Required Action A.2 requires that the 
battery terminal voltage be restored to greater than or equal to the minimum established float 
voltage within 2 hours. This time provides for returning the inoperable charger to operable 
status or providing an alternate means of restoring battery terminal voltage to greater than or 
equal to the minimum established float voltage. The second tiered action (proposed Required 
Action A.3) proposes 12-hours to establish that the battery has sufficient capacity to perform its 
assumed duty cycle as measured by float current < 3 amps, which may involve some recharging 
of lost capacity that occurred during the initial 2 hours. Given the choice of a plant shutdown in 
this condition as currently required, versus a 12-hour determination at the end of which it is 
reasonable to assume the battery can be shown to have its assumed capacity, this is an 
acceptable relaxation.  

(2) Relocate preventive maintenance SRs to licensee-controlled program.  

Per SR 3.0.1, when any SR is not met, the LCO is not met. This is based on the premise that 
SRs represent the minimum acceptable requirements for operability of the required equipment.  
However, for SRs 3.8.4.2, 3.8.4.3, 3.8.4.4, and 3.8.4.5, failure to meet the SR does not 
necessarily mean that the equipment is not capable of performing its safety function, and the 
corrective action is generally a routine or preventive maintenance activity. For example, the 
Bases for SR 3.8.4.4 identify removal of visible corrosion and tightening of terminal connections 
as a preventive maintenance SR. SR 3.8.4.3, visible inspection for physical damage or 
deterioration that could potentially degrade battery performance, is not required for the battery 
to perform its safety function, but again reflects ongoing preventive maintenance activities.  
These activities are inappropriate for operability SRs and are better controlled under the 
maintenance programs for batteries. With regard to the resistance verifications of SR 3.8.4.2 
and SR 3.8.4.5, the values of resistance are vendor recommended values; that is, values at 
which some action should be taken and not necessarily when the operability of the battery is in 
question. The safety analyses do not assume a specific battery resistance value, but assume 
the batteries will supply adequate power. Therefore, a key parameter is the overall battery 
resistance. Between SRs, the resistance of each connection varies independently from all the 
others. Some of these connection resistances may be higher or lower than others, and the 
battery may still be able to perform its function and should not be considered inoperable solely 
because one connector's resistance is high. Overall resistance has a direct impact on 
operability, however, it is adequately determined as acceptable through completion of the 
battery service and discharge tests. As such, these activities are also inappropriate for 
operability SRs and are better controlled under the maintenance programs for batteries.  

Furthermore, these SRs are recommended by IEEE-450, and as such, will be addressed by a 
plant program based on IEEE-450 practices.  

(3) Provide alternate testing criteria for battery charger testing.  

SR 3.8.4.6 (proposed SR 3.8.4.2) is intended to confirm the charger design capacity. Alternate 
acceptance criteria are proposed that would allow an actual in-service demonstration that the 
charger can recharge the battery to the fully charged state within 24 hours while supplying the 
largest combined demands of the various continuous steady state loads after a battery 
discharge to the bounding design basis event discharge state. This meets the intent of the 
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existing test and allows for a normal in-place demonstration of the charger capability thereby 
minimizing the time when the charger would be disconnected from the DC bus.  

(4) Replace battery specific gravity monitoring with float current monitoring.  

This change proposes to replace battery specific gravity monitoring with float current monitoring.  
This has been the focus of significant discussions within the IEEE-450 committee and the NRC 
technical staff. Due to the technical nature of the rationale and justifications, specific "white 
paper" discussions have been drafted to address this change. They are provided in Attachment 
1, "Battery Primer," and Attachment 2, "White Paper by Kyle Floyd," of TSTF-360, Revision 1.  
These Attachments to the TSTF and the details provided in the proposed Bases in Attachments 
B-3 and B-4 provide the justification for this change.  

(5.1) Relocate to a licensee-controlled program based on IEEE-450 and/or the TS Bases: 

(a) Category A and B limits for battery cell float voltage and electrolyte level, along 
with the associated compensatory actions; 

(b) Category C specific value limit for electrolyte level; 
(c) The specific value limit for electrolyte temperature; and 
(d) Specific value for the minimum battery charging float voltage; 

and 

(5.2) Create a TS 5.0 Administrative Controls program to reference actions for battery cell 
float voltage and electrolyte level.  

(5.1 a) In TS 3.8.6, battery cell float voltage and electrolyte level parameters contain various 
levels (i.e., Categories) of limitations. The Category A and B limits reflect nominal fully charged 
battery parameter values. Significant margin, above that required for declaration of an operable 
battery, is provided in these values. These Category A and B values represent appropriate 
monitoring levels and appropriate preventive maintenance levels for long term battery quality 
and extended battery life. As such, they do not reflect the 10 CFR 50.36 criteria for LCOs of 
"the lowest functional capability or performance levels of equipment required for safe operation 
of the facility." It is proposed that these values, and the Required Actions associated with 
restoration, be relocated to a licensee-controlled program that is under the control of 10 CFR 
50.59, "Changes, tests, and experiments." This program is to be based on the 
recommendations of IEEE-450-1995. The battery parameter values will continue to be 
controlled at their current level, and actions will be implemented in accordance with the plant 
corrective action program. Furthermore, the battery and its preventive maintenance and 
monitoring are under the regulatory requirements of 10 CFR 50.65, "Requirements for 
monitoring the effectiveness of maintenance at nuclear power plants." This relocation will 
continue to assure the battery is maintained at current levels of performance, and allows the TS 
and the licensed operators to focus on battery parameter degradations that approach, but 
continue to provide some margin to, levels that may impact battery operability.  

(5.1 b)(5.1 c) The specific limiting values for the battery electrolyte temperature and level are also 
relocated to a licensee-controlled program that is under the control of 10 CFR 50.59. The TS 
will require the electrolyte temperature and level to be greater than or equal to minimum 
established design limits. Depending on the available excess capacity of the associated 
battery, the minimum temperature necessary to support operability of the battery can vary.  
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Relocation to a licensee-controlled program will allow the flexibility to monitor and control this 
limit at values directly related to the battery's ability to perform its assumed function.  

(5.1d) The specific limiting value for the minimum operating battery charging float voltage is 
relocated to the Bases, which are under the change control of 10 CFR 50.59. TS will require 
the battery charger to supply battery terminal voltage greater than or equal to the minimum 
established float voltage. The battery manufacturer establishes this voltage to provide the 
optimum charge on the battery. This voltage will maintain the battery plates in a condition that 
supports maintaining the grid life. As such the minimum established float voltage can be 
adequately controlled outside of the TS.  

(5.2) The Actions related to the following two parameters are specified by a new TS 5.0 
Administrative Controls program (i.e., battery cell float voltage < 2.13 V and restoration and 
testing of battery cells that had electrolyte level below the top of the plates).  

(6) Provide specific Required Actions and increased Completion Times for out-of-limits 
conditions for battery cell float voltage, electrolyte level, and electrolyte temperature.  

The remaining parameter limits are proposed to have more specific actions associated with 
each parameter that recognizes its unique impact on the battery and its continued operability.  
The proposed change provides specific Required Actions and increased Completion Times for 
out-of-limits conditions for battery cell float voltage, electrolyte level, and electrolyte 
temperature. These allowed times recognize the margins available, the minimal impact on the 
battery capacity and capability to perform its intended function, and the likelihood of affecting 
restoration in a timely fashion avoiding an unnecessary plant shutdown. The Bases provides 
specific justification for each proposed Required Action.  

(7) Require only one DC electrical power subsystem and two inverters, respectively, 
during shutdown conditions.  

The proposed changes associated with TSTF-204, Revision 3, revise TS 3.8.5 and TS 3.8.8 to 
require only one DC electrical power subsystem and two inverters, respectively, during 
shutdown conditions. This option to require only one DC electrical power subsystem and two 
inverters during shutdown conditions applies to plants having a pre-Improved TS (ITS) licensing 
basis for electrical power requirements during shutdown conditions that required only one DC 
electrical power subsystem and two inverters to be operable. Each of the four AC instrument 
buses (i.e., 2 per division) is normally supplied AC electrical power by a dedicated inverter. The 
Braidwood and Byron Stations' pre-ITS licensing basis for electrical power requirements during 
shutdown conditions required only one DC electrical power subsystem and two inverters to be 
operable.  

The shutdown TS requirements are designed to ensure that the unit has the capability to 
mitigate the consequences of certain postulated accidents. Worst case DBAs, which are 
analyzed for operating modes, are generally viewed not to be a significant concern during 
shutdown modes due to the lower energies involved. The TS therefore require a lesser 
complement of electrical equipment to be available during shutdown than is required during 
operating modes. More recent work completed on the potential risks associated with shutdown, 
however, has found significant risk associated with certain shutdown evolutions. As a result, in 
addition to the requirements established in the TS, the industry has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown Management," as an industry initiative to 
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manage shutdown tasks and associated electrical support to maintain risk at an acceptable low 
level.  

G. IMPACT ON PREVIOUS SUBMITTALS 

We have reviewed the proposed changes regarding their impact on any previous submittals and 
have determined that there is no impact on any previous submittals.  

H. SCHEDULE REQUIREMENTS 

We request approval of the proposed change prior to September 8, 2002.  

I. REFERENCES 

(1) TSTF Standard TS Change Traveler TSTF-360, Revision 1, DC Electrical Rewrite 

(2) TSTF Standard TS Change Traveler TSTF-204, Revision 3, Revise DC Sources 
Shutdown and Inverters - Shutdown to Address Specific Subsystem Requirements 

(3) Letter from M. Chawla (NRC) to 0. D. Kingsley, "Byron Station, Units 1 and 2 and 
Braidwood Station, Units 1 and 2 - Request for Technical Specifications Change 
Relocation of ASTM Reference Related to Diesel Fuel Oil Testing," dated June 13, 2001 

(4) Letter from J. B. Hopkins (NRC) to 0. D. Kingsley (Exelon Generation Company, LLC), 
"Clinton Power Station, Unit 1 - Issuance of Amendment," dated February 15, 2002
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ATTACHMENT B-1

PROPOSED TS CHANGES FOR BRAIDWOOD STATION, UNITS 1 AND 2 

MARKED-UP TS PAGES

Page 1 of 16 Attachment B-1 - Braidwood Station 
Marked-Up TS Pages



DC Sources-Operating 
3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating

Division 11(21) and Division 12(22) DC electrical power 
subsystems shall be OPERABLE and not crosstied to the 
opposite unit.  

MODES 1, 2, 3, and 4.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery charger 
inoperable.  

AND 
A2F'c•?ofe Lnd~erj {e'liIQ~' 

+0 g rec- r d•-u % ceCLIC1l -I-0 41 

A.3 verify Ln~fv cq+ fCrutrcurrif S3 CrT- §. -

A.1 

AND

Crosstie 
opposite-unit bus 
with associated 
OPERABLE battery 
charger to the 
affected division.

Restore 
charger 
status.

battery 
to OPERABLE

2 hours 

2 hou c

24- h"....s 7 da,1.

zo4 
B. One DC electrical B.1 Open at least one -&O hours 

power division crosstie breaker 
crosstied to between the crosstied 
opposite-unit DC divisions.  
electrical power 
subsystem that has an 
inoperable battery 
charger, while 
opposite unit is in 
MODE 1, 2, 3, or 4.

(continued)

BRAIDWOOD - UNITS I & 2

LCO 3.8.4 

APPLICABILITY:

ACT IONS

(A.lA

Amendment 983.8.4 - 1



DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

SR 3.8.4.1 Verify battery terminal voltage is 7 days 
-• 127 V on flo ý -at c re cH- ol oh t 

3.8.4.2 Verify no visible corrosion at battery 92 days 

terminals and connectors.  

OR 

Verify battery connection resis nce is 
< 1.5E-4 ohm for inter-cell co ections, 

SR ~ ~ ~ ~ ~r 3... Reo viil temn coros ons, vrf8mnh 

•• 1.5E-4 ohm for inter-rack connections, 
•<1.5E-4 ohm for inter-tier connections, 
an 1.5E-4 ohm for telrmnal connections.  

SR 3.8.4.3 Verify batery cel(s, cell plates, and 18 months racks show •vi 'ual indication of physical 
damage or abn ~al deterioration that could 
degradebatr~y erfrmance.  

SR 3.844/ eovvsbetrmina \~corrosion, verify 18 months 
~bat ry cell to cell anc xerminal 

g/cfnections are clean and "•,ght, and are 
oa ted with anti-corrosion mer- l 

SR 3.8.•4_ Verify battery connection resistan~z is 18 months 
12- oh o nter-cell] conniecti](s, 
1.E- oh oriter- rack connecti on• 
1.E- oh o ne-ti er connections,\ 

and _< 1.5E-4 ohm for terminal connections.  

(continued)
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vench oitea y crch J r• r rechcircje -1he Ldtcry ' 
-lk -e fu II h (11)d 4ci • wI+hu 21 )0 uTf whi I e DC Sources-Operating 
-upplý I iic the lcire:t cc I-(IdenI demaood of tlhe vorCOU5 cIr1+iOUS"> 3.8.4 

Y±cicyJ+e loncl.-e o r dLofe- icnj l4~Lu~~~ ~•tr 
is -Vi-E 1 I-EE _R (continued) 

SUI IRVE/ I ANC.F FRFEIQFNCY

SR 3.8.4.-&2 Verify each battery charger supplies a load equal to the manufacturer's ratingpfor 
A8 hourcal qreaTer sfiin- oq qutt-WTi

"nljit )IIjj) ~(Wer-+ciLh0hC'flord V,

SR 3.8.4.• 3
The modifie 
test in SR 
lieu of the 
SR 3.8.4.•.

-NOTES-6- 
d perfo ance discharge 
3.8.4--& may be performed in 
service test in 

3

2. This Surveillance shall 
performed in MODE 1, 2,

not be 
3, or 4.

Verify battery capacity is adequate to 
supply, and maintain OPERABLE status, the 
required emergency loads for the design 
duty cycle when subjected to a battery 
service test.

18 months

18 months

(continued)

BRAIDWOOD - UNITS 1 & 2

1.

3.8.4 - 4

----------------

Amendment 104 & 104



DC Sources-Operating 
3.8.4

•dIPIVFIlI iANCF REOUI REMENTS (continued)

SURVEILLANCE

SR , S R 3. 8.-4--8- -N O T E -------------------
This Surveillance shall not be performed in 
MODE 1, 2, 3, or 4.  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Verify battery capacity is >_ 80% of the 
manufacturer's rating when subjected to a 
performance discharge test or a modified 
performance discharge test.  

,Ajec. 4.

FREQUENCY

60 months 

AND 

12 months when 
battery shows 
degradation or 
has reached 85% 
of the expected 
life with 
capacity < 100% 
of 
manufacturer's 
rating 

AND 

24 months when 
battery has 
reached 85% of 
the expected 
life with 
capacity >_ 100% 
of 
manufacturer' s 
rating

BRAIDWOOD - UNITS 1 & 2

SURVEILLANCE REQUIREMENTS I

i

Amendment 104 & 1043.8.4 - 5



3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5

DC Sources-Shutdown 
3.8.5

The fel eio;,i shal I be OPERABLEW.  

--a- One DC electrical power subsystem capable of supp ing 
one divisbon ofa he onsite Class 1E DC electrica' power 
distribution s system(s) required by LCO 3.8.1 , 
"Distribution System-Shutdown," with at least ne unit 
crosstie bre ker open ; and I 

-b-. One sourc of DC electrical power, other t an that 
required/y LCO 3.8.5.a, capable of suppl ing the 
remaini g onsite Class 1E DC electrical ower 
distri ution subsystem(s) when require by LCO 3.8.10.

---------------------------- NOTE ---------------------------

1-0 •mq • k O-R@ divi4i9on may be crosstied to the opposite unit, when the 
U ._ýecL.,( , opposite unit is in MODE 1, 2, 3, or 4 with an inoperable 

battery charger.

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

---------------------------- NOTE ------------------
LCO 3.0.3 is not applicable.  
.....................---------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One G required A.1 Declare affected Immediately 
DC electrical power required feature(s) 
subsystems inoperable inoperable.  
for reasons other than 
Condition B. OR 

(continued)

BRAIDWOOD - UNITS 1 & 2 Amendment 104 & 1043.8.5 - 1



DC Sources-Shutdown 
3.8.5

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to 
suspend operations 
involving positive 
reactivity additions.  

AND 

A.2.4 Initiate action to 
restore required DC 
electrical power 
subsystenffEto 
OPERABLE status.  

AND 

A.2.5 Declare affected Low 
Temperature 
Overpressure 
Protection feature(s) 
inoperable.

Immediately 

Immedi ately 

Immediately 

Immedi ately 

Immediately

(continued)

BRAIDWOOD - UNITS 1 & 2
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DC Sources-Shutdown 
3.8.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One*DC electrical B.1 NOTE-----
power div4i-s4n •utye, n Only requi red when 
crosstied to opposite unit has an 
opposite-unit DC inoperable battery.  
electrical power --------------------
subsystem with an 
inoperable source, Verify opposite-unit Once per 
while opposite unit is DC bus load is 12 hours 
in MODE 5, 6, or _ 200 amps.  
defuel ed.  

AND 

B.2 Open at least one 7 days 
crosstie breaker 
between the crosstied 
divisions.  

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

SR 3.8.5.1 ------------------- NOTE -------------------
The following SRs are not required to be 
performed: SR 3.8.4.-SR 3.8.4.- nd 
SR~ f=_ @__j 3 

For DC sources required to be OPERABLE, the In accordance 
following SRs are applicable: with applicable 

SRs 
SR 3.8.4.1 SR ".8.4.ý 
SR 3.8.4.2 SR 3.8.4.6 
SR 3.8.4.3 SR 3.R-4.7 
SR 3;..4-.1 SR 3.9.8.

BRAIDWOOD - UNITS 1 & 2 Amendment 104 & 1043.8.5 - 3



Battery -C-el-. Parameters 
3.8.6

3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 Battery-C-1e--Parameters

LCO 3.8.6 

APPLICABILITY:

Battery -e& parameters for Division 11(21) and 
Division 12(22) batteries shall be within limits-ef
Table 3.8.6-1.  

When associated DC electrical power subsystems are required 
to be OPERABLE.

ACTIONS

--- --- --- --- -- --- --- --- --- -- NOTE ------------------------------
Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLETION TIME

A.--G• or more batteries 
witl ~ne or more 
batter ell 
pa ramete rs"Kt wi thin 
Category A or'B 
limits.

____________________________________I

A. 1 Verify pilot cell 
electrolyte level 
float voltage meet 
Table 3.8.6-1 
Category C limits.

and

AND 

A.a 
Verify 

b eryl 
tcel 

ram r mAeet

A.3 Restore battery cell 
parameters to 
Category A and B 
limits of 
Table 3.8.6-1.

24 hours 

AND 

Once per 7 days 
thereafter

(continuea)
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3.8.6 Insert

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One battery with one A.1 Perform SR 3.8.4.1. 2 hours 
or more cells with 
float voltage AND 
< 2.07 V.  

A.2 Perform SR 3.8.6.1. 2 hours 

AND 

A.3 Restore affected cell 24 hours 
float voltage to 
> 2.07 V.  

B. One battery with float B.1 Perform SR 3.8.4.1. 2 hours 
current > 3 amps.  

AND 

B.2 Restore battery float 12 hours 
current to _< 3 amps.  

C. --------- NOTE ------------------- NOTE--------
Required Action C.2 Required Actions C.1 and C.2 
must be completed if are only applicable if 
electrolyte level was electrolyte level was below 
below the top of the top of plates.  
plates.  

C.1 Restore affected cell 8 hours 
One battery with one electrolyte level to 
or more cells with above the top of 
electrolyte level less plates.  
than minimum 
established design AND 
limits.  

C.2 Verify no evidence of 12 hours 
leakage.  

AND 

C.3 Restore affected cell 31 days 
electrolyte level to 
greater than or equal 
to minimum 
established design 
limits.



D. One battery with pilot D.1 Restore pilot cell 12 hours 
cell electrolyte electrolyte 
temperature less than temperature to 
minimum established greater than or equal 
design limits, to minimum 

established design 
limits.  

E. Two batteries with E.2 Restore battery 2 hours 
battery parameters not parameters for one 
within limits, battery to within 

limits.



Battery-Cell-- Parameters 
3.8.6

F

(continued)

NOTE

.oi i\-kei 

Ifr c + ni the- FmOMn10Af) 

fctivcAA-acje-

BRAIDWOOD - UNITS 1 & 2

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 
F 

-. Required Action and -R.1 Declare associated Immediately 
associated Completion battery inoperable.  
Time of Condition A 
not met. ýJ,CD E 

OR 

ne or more batterie Ont cdcC vr i W oiie oi 0o1 
'th average ce\•L Iv%'VAol vof(t- e 1-2,07V 

el trolyte c o I cu I , i Ž• "'t 
temp rature of e 
repre ntative cells < 60°F. X 

OR 

One o more b teries withtone or mo ba ery cell 
prrameters not with*n 

/Category C values.  

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

"" eac•h 7tnevV f-IcAý cudreays z- 3 nmps 

SR 3.8.6.1 Verify battery. cEll pamet• - m 7 days 
Table 3 8.6-1 Catregry A limits

Amendment 983.8.6 - 2



Battery-Gel! Parameters 3.8.6

SURVEILLANCE REQUIREMENTS (continued

SURVEILLANCE

SR 3.8.6.2 Verify battery cell parameters meet 
Table 3.8.6 1 Category limits.

-Kc t £fc vr1

,:: 2.c--7v.

Vcý ~ ~ ~ ~ ~ , I \ c& Lte c eei i J i lý

\j vXC 9 2 c6nx\/

1 & 2 3.8.6- 3

,-F" -',hý , -

BRAIDWOOD - UNITS

A I 

C- ýcj 1-1

Amendment 98



Battery Cell Parameters 
3.8.6

Table 3.8.6-1 (page I of 1) 
Battery Cell Parameters Requirements

CATEGORY A: CATEGORY B: CATEGPK C: 
LIMITS FOR EACH LIMITS FOR EACH CONNECTED ALLOWAL• IITS FOR EACH 

PARAMETER DESIGNATED PILOT CELL CELL WNECTED CELL 
El ectrolyte Level > ninum level > Minimum level e top of plates, and 

indi ion mark, and _< 1/4 indication mark, and < 1• ot overflowing 
inch abo maximum level inch above maximi levelm 
indication rk( indication mark(,) 

Float Voltage >_2.13 V > 2.13 V(1) L > 2.07 V 

Specific Gravitylc(dý > 1.200 - .19 Not more than 0.020 below 
average of all connected 
cells 

Average of a connected AND 
cells > 1.205 

Average of all connected 
cells Ž 1.195

/N 
It is acceptable for the electro e level to temporarily increase above the specified imum during 
equalizing charges provided i s not overflowing.  
Corrected for average elect yte temrperature.  
Corrected for electrolyt emperature.  
A battery charging cur t of < 3 amps when on float charge is acceptable for meeting specific grav 
limits following a tery recharge, for a maximum of 7 days. When charging current is used to satis y 
specific gravity Xquirements, specific gravity of each connected cell shall be measured prior to expiration 
of the 7 day a owance.

BRAIDWOOD - UNITS 1 & 2

(a) 

(b) 
(c) 
(d)

3.8.6 - 4 Amendment 104 & 104



Inverters-Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters-Shutdown

LCO 3.8.8 -The - "j.,nshall be OPERABLE4.  

-a.- -Two inverters capable of supplying o division of the 
o site Class 1E AC instrument bus e ectrical power 
istribution subsystem(s) require by LCO 3.8.10, 

"Distribution System-Shutdown"; d 

-b-. One source of instrument bus wer, other than that 
required by LCO 3.8.8.a, cap le of supplying the 
remaining onsite Class 1E / instrument bus electrical 
power distribution subsys em(s) when required by 
LCO 3.8.10. A

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

-------- ----------------------------- NOTE
LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
AC instrument bus required feature(s) 
power souree Fovcr-f-r. inoperable.  

inoperable. OR 

(continued)

BRAIDWOOD - UNITS 1 & 2

ŽIcA
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Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.16 Containment Leakage Rate Testing Program (continued) 

b. Air lock testing acceptance criteria are: 

1. Overall air lock leakage rate is _ 0.05 L, when tested 
at _> P,; and 

2. For each door, seal leakage rate is: 

i. < 0.0024 L8, when pressurized to >_ 3 psig, and 

ii. < 0.01 L•, when pressurized to Ž_ 10 psig.  

The provisions of SR 3.0.2 do not apply to the test frequencies 
specified in the Containment Leakage Rate Testing Program.  

The provisions of SR 3.0.3 are applicable to the Containment Leakage 
Rate Testing Program.  

>.-7.iT B rfr M'10ni-orjiH§c T.i MClif'Io'cnii icc 
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DC Sources-Operating 
3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources-Operating

LCO 3.8.4 

APPLICABILITY:

ACTIONS

Division 11(21) and Division 12(22) DC electrical power 
subsystems shall be OPERABLE and not crosstied to the 
opposite unit.  

MODES 1, 2, 3, and 4.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One battery charger 
inoperable.  

reciA-cQ ý1niiu(cua - h 

ABVCrb I d I ki ~ Lfif i cu r ce Iit

A.1 Crosstie 
opposite-unit bus 
with associated 
OPERABLE battery 
charger to the 
affected division.

A.--a Restore 
charger 
status.

battery 
to OPERABLE

2 hours 

2 hOU ou %jj .-

Of i1 e er Iz h ou(S (A.3)

-24-heHil-s 1icy:

201j 
B. One DC electrical B.1 Open at least one 6- hours 

power division crosstie breaker 
crosstied to between the crosstied 
opposite-unit DC divisions.  
electrical power 
subsystem that has an 
inoperable battery 
charger, while 
opposite unit is in 
MODE 1, 2, 3, or 4.

(continued)

BYRON - UNITS 1 & 2 3.8.4 - I Amendment 106



DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

SR 3.8.4.1 Verify battery terminal voltage is 7 days 

equtal 4,;hflhHLr esla r(h6fioril vcifaq~c 

3.8.4.2 Verify no visible corrosion at battery 92 days 

terminals and connectors.  

OR 

Verify battery connection resi ance is 
_ 1.5E-4 ohm for inter-cell nections, 
"• 1.5E-4 ohm for inter-race connections, 
_<1.5E-4 ohm for inter-tier connections, 

and 1.5E-4 ohm for terminal /connections.  

SR 3.8.(ry c sc, cell plates, and 18 months r a k sh ws a n d i c a t i o n o f p hy s i c a l 

d a m g r a m l d t e r lio ra t io n t h a t c o u l d 

degrade baer erormance.  

SR .84. / em vsiletermi 1~l corrosion, verify 18 months 

bat 'ry cell to cell a t r i a 
/nections are clean an tight, and are 

nne ct in an g 
oted with anti-corrosion aterial.  

SR 3 8 1 Verify battery connection resist ce is 18 months 

<1.5E-4 ohm for inter-cell co~nntecons, 

<1.5E-4 ohm for inter-rack connecti ns, 

<1.5E-4 ohm for inter-tier connectiofm, 

and _<ý 1.5E-4 ohm for terminal connectio s.  

(continued)

BYRON- UNITS 1 & 2 Amendment 1063.8.4 - 3



e'" ,Cck Lnfltcfy ch citner cot) echcrce 4-,e Lo• in rhe C 
J•19i c•JlCcI fcic k i I • I Z4 ICU f 5 u f y, +IC 1,DC Sources-Operating 

I(ucKIf CCclif'- de•,"n0JJ o-bhc varous corii UOU c 3.8.4 

kgL5 tient al-c liale. z-ciC. -ý-*-t ý SURVLILLA NUL REMNIt TS (continue

SURVEI LLANCE FREQUENCY 

SR 3.8.4.-&Z Verify each battery charger supplies a load 18 months 
equal to the manufacturer's rating fo 
Ž8 hours. ,tCel, of is..•-c 4% 

SR 3.8.4.t 3 -- -------------- NOTES- - -
1. The modified perfo ance discharge 

test in SR 3.8. . may be performed in 
lieu of the service test in 
SR 3.8.4.t. 3 

2. This Surveillance shall not be 
performed in MODE 1, 2, 3, or 4.  

Verify battery capacity is adequate to 18 months 
supply, and maintain OPERABLE status, the 
required emergency loads for the design 
duty cycle when subjected to a battery 
service test.  

(continued)
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DC Sources-Operating 
3.8.4

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY

SR 3.8.-4-c-8- ------------------- NOTE ------
This Surveillance shall not be 
MODE 1, 2, 3, or 4.

performed in

Verify battery capacity is Ž 80% of the 
manufacturer's rating when subjected to a 
performance discharge test or a modified 
performance discharge test.

mf~v Cý +0~ 
1- .8,& 

-§,• .I¢.

60 months 

AND 

12 months when 
battery shows 
degradation or 
has reached 85% 
of the expected 
life with 
capacity < 100% 
of 
manufacturer's 
rating 

AND 

24 months when 
battery has 
reached 85% of 
the expected 
life with 
capacity Ž 100% 
of 
manufacturer's 
rating

BYRON - UNITS 1 & 2 Amendment 1063.8.4 - 5



T - F- -k o- DC Sources-Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources-Shutdown

LCO 3.8.5 ......... wshall be OPERABLEý.

One DC electrical power subsystem capable of supplying 
one division oT the onsi Class 1E DC electrical power 
distribution subsystem( ) required by LCO 3.8.10, 
"Distribution System- utdown," with at least one unit crosstie breaker /op; and 

One source of DC lectrical power, other than that 
required by LC-3.8.5.a, capable of supplying the 
remaining ons* e Class 1E DC electrical power 
distributio subsystem(s) when required by LCO .8.10.

/The UfcqLued DC - --------------------------- NOTE-----------------------
elccv(l ýCvNqe One division may be crosstied to the opposite unit, when the 
cub'•_*•-Lrn• /opposite unit is in MODE 1, 2, 3, or 4 with an inoperable 

battery charger.

APPLICABILITY: MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

LCO 3.0.3 is not applicable.
------.NOTE --------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One -mP- required A.1 Declare affected Immediately 
DC electrical power required feature(s) 
subsystems inoperable inoperable.  
for reasons other than 
Condition B. OR 

(continued)

Amendment 111 & 111

N
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DC Sources-Shutdown 
3.8.5

CONDITION REQUIRED ACTION] COMPLETION TIME

A. (continued) A.2.1 Suspend CORE 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to 
suspend operations 
involving positive 
reactivity additions.  

AND 

A.2.4 Initiate action to 
restore required DC 
el ectri cal- power 
subsystenrt o 
OPERABLE status.  

AND 

A.2.5 Declare affected Low 
Temperature 
Overpressure 
Protection feature(s) 
inoperable.

Immedi ately 

Immediately 

Immedi ately 

Immediately 

Immediately

(continued)

BYRON - UNITS 1 & 2

ACTIONS
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DC Sources-Shutdown 
3.8.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One4DC electrical B.1 --------- NOTE ---

power -divi-sion •ut~y-+m Only required when 
crosstied to opposite unit has an 
opposite-unit DC inoperable battery.  
electrical power --------------------
subsystem with an 
inoperable source, Verify opposite-unit Once per 
while opposite unit is DC bus load is 12 hours 
in MODE 5, 6, or _ 200 amps.  
defueled.  

AND 

B.2 Open at least one 
crosstie breaker 7 days 
between the crosstied 
divisions.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.5.1 ------------------ NOTE -------------------
The following SRs are not required to be 
performed: SR 3.8.4.f×,SR 3.8.4.t× aed 

For DC sources required to be OPERABLE, the In accordance 
following SRs are applicable: with applicable 

SRs 
SR 3.8.4.1 SR 3.8.4.F 
SR 3.8.4.2 SR 3.8.4.& 
SR 3.8.4.3 SR 

RR 3...4404

BYRON - UNITS 1 & 2 Amendment 1063.8.5 - 3



Battery-Gel-i Parameters 
3.8.6

3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 Battery-Ce+l-Parameters

LCO 3.8.6 

APPLICABILITY:

Battery-ee-1- parameters for Division 11(21) and 
Division 12(22) batteries shall be within limits ef-
Table 3.8.6 1.  

When associated DC electrical power subsystems are required 
to be OPERABLE.

ACTIONS

------------------------------------- NOTE -----------------------------------
Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries 
•with one or more 

o u e r y C e l l ' para rs not within 
Category ok~r B 
limits.

Verify pilot cell 
electrolyte level and 
float voltage meet 
Table 3.8.6-1 
Category C limits.  

Verify tery cel l 

par eters meet 
le 3.8.6-1 

Ca ory C limits.  

Restore battery cell 
parameters to 
Category A and B 
limits of 
Table 3.8.6-1.

1 hour 

24 hours 

AND 

Once per 7 days 
thereafter 

ay s

(continued)

BYRON - UNITS 1 & 2

A.1

AND

AND 

A. 3

____ ___ ____ ___ ___ ____ __ ___ ___ ___ ____ ___ ____ ___ __I

Amendment 1063.8.6 - I



3.8.6 Insert

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One battery with one A.1 Perform SR 3.8.4.1. 2 hours 
or more cells with 
float voltage AND 
< 2.07 V.  

A.2 Perform SR 3.8.6.1. 2 hours 

AND 

A.3 Restore affected cell 24 hours 
float voltage to 
> 2.07 V.  

B. One battery with float B.1 Perform SR 3.8.4.1. 2 hours 
current > 3 amps.  

AND 

B.2 Restore battery float 12 hours 
current to _< 3 amps.  

C. --------- NOTE--------- ---------- NOTE-
Required Action C.2 Required Actions C.1 and C.2 
must be completed if are only applicable if 
electrolyte level was electrolyte level was below 
below the top of the top of plates.  
plates.  

C.1 Restore affected cell 8 hours 
One battery with one electrolyte level to 
or more cells with above the top of 
electrolyte level less plates.  
than minimum 
established design AND 
limits.  

C.2 Verify no evidence of 12 hours 
leakage.  

AND 

C.3 Restore affected cell 31 days 
electrolyte level to 
greater than or equal 
to minimum 
establ i shed design 
limits.



D. One battery with pilot D.1 Restore pilot cell 12 hours 
cell electrolyte electrolyte 
temperature less than temperature to 
minimum established greater than or equal 
design limits, to minimum 

established design 
limits.  

E. Two batteries with E.2 Restore battery 2 hours 
battery parameters not parameters for one 
within limits, battery to within 

limits.



Battery-l-l---Parameters 
3.8.6

ACTTANS (continued)

F

(continued)

UCA fC{�a�Lia ed 1E'i Wl\e� a 

�7t c -VK'vt voV�(j� � C�R � V

BYRON - UNITS 1 & 2

CONDITION REQUIRED ACTION COMPLETION TIME 

F 
4-B- Required Action and --. 1 Declare associated Immediately 

associated Compl eti on battery inoperable.  
Time of Condition A 
not met.  

OR )_)CJDJorE 

Xne or more batterie OaC, L A Oa \o cM bi 
*th average c\ \N w •(ocv v00ý(,e

el strolyte L O/1v fla CL[(fC'ý 
temp ature of e _o 
repesýntativ cells .  < 60°F.  

O e o r m r b te r i e s 

wi thone 
or mor 

S U R V E I L L A N C E R E Q U I R E M E N T S 
_ _ _ _ _ _ _ _ _ 

SURVEI LLANCE 
FREQUENCY 

te 
r;, c e!e 

t 
7 days 

SR 3.86. Verif bItr elpaaeesme 
Ttgr ablues..61Ctgr lmis

I

\

3.8.6 - 2 Amendment 106



Battery -e-l-- Parameters 
3.8.6

SURVEI LLANCE REQUIREMENTS (continued)

SURVEI LLANCE

e--cc k-okVcry cei vc4 -od- vol*-rne - I' " 20-1v 

SR 3.8.6.2 Verify battery cell par-amets meet 
Table- 3.8.6-1 Categr iis

Cii >8Y�.1

f- r" ,ý,E,ý,E

cvt '\ tLrvtýcj ecki , t 
~~ HVC~ cI ~~ i ci cj~eAr4l n 'I(T~ 1

\Ic~vve •'cO \kL\/ cvv {CCv( 
Kc •_ i V.  

& 2 3.8.6 - 3

yv oY~'

-9£ days

. l 7i -

j 2 Joy f

(-Fl -,18, ý-ý

Amendment 106BYRON - UNITS 1



Battery Cell Parameters 
3.8.6

Table 3.8.6-1 (page 1 of 1) 
Battery Cell Parameters Requirements 7J

"CATEGORY A: CATEGORY B: CATEGORY C: 

LIMITS FOR EACH LIMITS FOR EACH CONNECTED ALLOWABlE`lIMITS FOR EACH 

PA ETER DESIGNATED PILOT CELL CELL ,.CONNECTED CELL 

Electrolyte Level > Minimum level > Minimum level ve top of plates, and 
indication mark, and < / indication mark, and < 1/4 not overflowing 
inch above maximum level inch above maximum level,, 

tion mark) indication markll 

Float Voltage > 2.13 V >_ 2.13 V{bý > 2.07 V 

Specific Gravityv(d) >Ž1.200 Ž> •5 Not more than 0.020 below S 7 1 20 average of all connected 
ND cells 

Avera of all connected AND 
/• ell s > •-,05 

cel 0 Average of all connected 

cells >_ 1.195

It is acceptable for the eje•trolyte level to temporarily increase above the specifi maximum during 
equalizing charges provjktAd it is not overflowing.  
Corrected for average.ielectrolyte temperature.  
Corrected for elect-Kolyte ter]perature.  
A battery chargj current of < 3 amrps when on float charge is acceptable for meeting specific gr •ty 
limits followifig a battery recharge, for a maximum of 7 days. When charging current is used to satisy 
specific 'grvity requirements, specific gravity of each connected cell shall be measured prior to expiration 
of the.2'day allowance.

BYRON - UNITS 1 & 2

(a) 

(b) 
(c) 
(d)

3.8.6 - 4 Amendment 106



_Y CF -ZP Inverters-Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters-Shutdown

LCO 3.8.8 

APPLICABILITY:

1. Q1,,444* shal I be OPERABLRý.  

d 
0 

e 
c 

-a--. CýTwo inverters ca ble of supplying one division the 

.0 a ss 
c a ng 

e 
LC 

n a onsite ass 1E C instrument bus electrical po er 
y 

tjo 

distribution s system(s) required by LCO 3.8. 0, .

e 
r 0 

n 

te 

m 
s e 

"Distribution System-Shutdown"; 
and 

/n 
Ired b / the 

q u on 
0 3.8 0 ' 

". 

and 

n Sy stem S h utdown 

I t Cla s E AC j n st rumen t s e 1 e ctri ca 1 

--b-. One source f instrument bus power, other an that 

1 1 
r s required LCO 3.8.8.a, capable of suppl ng the 

remainin onsite Class 1E AC instrument s electrical 
power d' tribution subsystem(s) whenn re uired by 
LCO 3. .10.  

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS

------------------------------------- NOTE --------
LCO 3.0.3 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
AC instrument bus required feature(s) 
power soures- I +ter inoperable.  
inoperable.  

OR 

(continued)

BYRON - UNITS 1 & 2 Amendment 1063.8.8 - I



Programs and Manuals 
5.5

5.5 Programs and Manuals

5.5.16

BYRON - UNITS 1 & 2

Containment Leakage Rate Testing Program (continued) 

b. Air lock testing acceptance criteria are: 

1. Overall air lock leakage rate is _ 0.05 L, when tested 
at _> P,; and 

2. For each door, seal leakage rate is: 

i. < 0.0024 La, when pressurized to _> 3 psig, and 

ii. < 0.01 L,, when pressurized to >_ 10 psig.  

The provisions of SR 3.0.2 do not apply to the test frequencies 
specified in the Containment Leakage Rate Testing Program.  

The provisions of SR 3.0.3 are applicable to the Containment Leakage 
Rate Testing Program.  

entflcf HAollioflru Ind cWal ~cocetlnce

•.i V,~e dec •, c -REEE .•iiI1 1S "EE 

If Ve~~ -eý b' A LW~~k Cur ýXi k~e f-''t C(ý o (A 

Q. Ac +cz + LC-•-ter j ce\\c "Lt-\/ -L-c-V "o\*cq -£2.LiV" crB'• 
ct i,, eC tOL Ie Ci QC -4-r'' ' c , nnn 

(At~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~CC Lt;-e~c1 cN- n e~cA e vi ~~~,--e ~ I
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DC Sources -Operating 
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.4 DC Sources -Operating 

BASES

BACKGROUND The station DC electrical power system provides the AC 
emergency power system with control power. It also provides 
both motive and control power to selected safety related 
equipment and AC instrument bus power (via inverters). As 
required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the DC 
electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its 
safety functions, assuming a single failure. The DC 
electrical power system also conforms to the recommendations 
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).  

The 125 VDC electrical power system for each unit consists 
of two independent and redundant safety related Class 1E DC 
electrical power subsystems (Division 11 (21) and 
Division 12 (22)). Each subsystem consists of one 125 VDC 
battery, the associated battery charger for each battery, 
and all the associated control equipment and interconnecting 
cabling.  

During normal operation, the 125 VDC loads are powered from 
the battery chargers with the batteries floating on the 
system. In case of a loss of normal power to the battery 
charger, the DC load is automatically powered from the 
station battery.  

The Division 11 (21) and Division 12 (22) DC electrical 
power subsystems provide the control power for its 
associated Class 1E AC power load group, 4.16 kV switchgear, 
and 480 V load centers. The DC electrical power subsystems 
also provide DC electrical power to the inverters, which in 
turn power the AC instrument buses. Additionally, the 
Class 1E 125 VDC electrical power subsystems provide power 
to the 6.9 kV Reactor Coolant Pump (RCP) breakers and the 
non-Class 1E 125 VDC buses. The connection between the 
Class 1E and non-Class 1E 125 VDC buses contains fuses to 
ensure that a fault on the non-Class 1E bus does not cause a 
loss of the Class 1E bus.

BRAIDWOOD - UNITS I & 2 B 3.8.4 - 1 Revision 0



DC Sources - Operating 
B 3.8.4 

BASES 

BACKGROUND (continued) 

The DC power distribution system is described in more detail 
in Bases for LCO 3.8.9, "Distribution System-Operating," 
and LCO 3.8.10, "Distribution Systems-Shutdown." 

Each 125 VDC battery is separately housed in a ventilated 
room apart from its charger and distribution centers. Each 
subsystem is located in an area separated physically and 
electrically from the other subsystem to ensure that a 
single failure in one subsystem does not cause a failure in 
a redundant subsystem. There is no sharing between 
redundant Class 1E subsystems, such as batteries, battery 
chargers, or distribution panels. While it is possible to 
interconnect the Unit 1 and Unit 2 DC electrical power 
subsystems, they normally remain disconnected, except when a 
DC source must be taken out of service for the purposes of 
maintenance and/or testing, or in the event of a failure of 
a DC source.  

The crosstie between 125 VDC ESF buses 111 and 211 and the 
crosstie between 125 VDC ESF buses 112 and 212 are each 
provided with two normally locked open, manually operated 
circuit breakers. No interlocks are provided since the 
interconnected buses are not redundant. However, if one 
battery is inoperable, procedural and administrative 
controls are used to limit the connected load to 200 amps 
based on not exceeding the OPERABLE battery capacity. These 
controls ensure that combinations of maintenance and test 
operations will not preclude the system capabilities to 
supply power to the ESF DC loads. The provisions of 
administratively controlled, manually actuated, 
interconnections between the non-redundant Class 1E DC buses 
increases the overall reliability and availability of the DC 
systems for each unit in that it provides a means for 
manually providing power to a DC bus at a time when it would 
otherwise have to be out-of-service (e.g., to perform a 
battery discharge test during an outage, to replace a 
damaged cell, etc.). Crosstie breaker closed alarms are 
also provided to alert the operator when the units are 
crosstied.

BRAIDWOOD - UNITS 1 & 2 B 3.8.4 - 2 Revision 6



DC Sources - Operating 
B 3.8.4 

BASES 

BACKGROUND (continued) 

Each battery has adequate storage capacity to meet the duty 
cycle(s) discussed in UFSAR, Chapter 8 (Ref. 4). The 
battery is designed with additional capacity above that 
required by the design duty cycle to allow for temperature 
variations and other factors.  

The Division 11 (21) and Division 12 (22) DC electrical 
power subsystem batteries are sized to produce required 
capacity at 80% of nameplate rating, corresponding to 
warranted capacity at end of life cycles and the 100% design 
demand. The minimum design voltage limit is 108 volts.  

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 volts for a 58 cell battery (i.e., cell 
voltage of 2.065 volts per cell (Vpc)). The open circuit 
voltage is the voltage maintained when there is no charging 
or discharging. Once fully charged with its open circuit 
voltage 2 2.065 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging per 
manufacturer's instructions. Optimal long term performance 
however, is obtained by maintaining a float voltage 2.20 to 
2.25 Vpc. This provides adequate over-potential, which 
limits the formation of lead sulfate and self discharge.  
The nominal float voltage of 2.22 Vpc corresponds to a total 
float voltage output of 128.8 volts for a 58 cell battery as 
discussed in UFSAR, Chapter 8 (Ref. 4).  

Each Division 11 (21) and Division 12 (22) DC electrical 
power subsystem battery charger has ample power output 
capacity for the steady state operation of connected loads 
required during normal operation, while at the same time 
maintaining its battery bank fully charged. Each battery 
charger also has sufficient excess capacity to restore the 
battery from the design minimum charge to its fully charged 
state within 24 hours while supplying normal steady state 
loads discussed in the UFSAR, Chapter 8 (Ref. 4).  

The battery charger is normally in the float-charge mode.  
Float-charge is the condition in which the charger is 
supplying the connected loads and the battery cells are 
receiving adequate current to optimally charge the battery.  
This assures the internal losses of a battery are overcome 
and the battery is maintained in a fully charged state.

BRAIDWOOD - UNITS 1 & 2 B 3.8.4 - 3 Revision x



DC Sources - Operating 
B 3.8.4 

BASES 

BACKGROUND (continued) 

When desired, the charger can be placed in the equalize 
mode. The equalize mode is at a higher voltage than the 
float mode and charging current is correspondingly higher.  
The battery charger is operated in the equalize mode after a 
battery discharge or for routine maintenance. Following a 
battery discharge, the battery recharge characteristic 
accepts current at the current limit of the battery charger 
if the discharge was significant, e.g., following a battery 
service test, until the battery terminal voltage approaches 
the charger voltage setpoint. Charging current then reduces 
exponentially during the remainder of the recharge cycle.  
Lead-calcium batteries have recharge efficiencies of greater 
than 95%, so once at least 105% of the ampere-hours 
discharged have been returned, the battery capacity would be 
restored to the same condition as it was prior to the 
discharge. This can be monitored by direct observation of 
the exponentially decaying charging current or by evaluating 
the amp-hours discharged from the battery and amp-hours 
returned to the battery.  

APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 5), and in 

the UFSAR, Chapter 15 (Ref. 6), assume that Engineered 
Safety Feature (ESF) systems are OPERABLE. The DC 
electrical power system provides normal and emergency DC 
electrical power for the DGs, emergency auxiliaries, and 
control and switching during all MODES of operation.  

The OPERABILITY of the DC sources is consistent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basis of the plant. This includes 
maintaining the DC electrical power distribution subsystem 
OPERABLE during accident conditions in the event of: 

a. An assumed loss of all offsite AC power or all onsite 
AC power sources; and 

b. A worst case single failure.  

The DC sources satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

BRAIDWOOD - UNITS 1 & 2 B 3.8.4-4 Revision x



DC Sources - Operating 
B 3.8.4 

BASES 

LCO The DC electrical power subsystems, each subsystem 
consisting of: 

a. a battery; 

b. battery charger; and 

c. the corresponding control equipment and 
interconnecting cabling supplying power to the 
associated bus within the division, 

are required to be OPERABLE to ensure the availability of 
the required power to shut down the reactor and maintain it 
in a safe condition after an Anticipated Operational 
Occurrence (AOO) or a postulated DBA. Loss of any division 
DC electrical power subsystem does not prevent the minimum 
safety function from being performed (Ref. 4). Furthermore, 
at least one crosstie breaker between Division 11 and 
Division 21, and at least one crosstie breaker between 
Division 12 and Division 22, is required to be open to 
maintain independence between the units.  

An OPERABLE DC electrical power subsystem requires the 
required battery and respective charger to be operating and 
connected to the associated DC bus.  

APPLICABILITY The DC electrical power sources are required to be OPERABLE 
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to 
ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of AOOs or abnormal transients; and 

b. Adequate core cooling is provided, and containment 
integrity and other vital functions are maintained in 
the event of a postulated DBA.  

The DC electrical power requirements for MODES 5 and 6 are 
addressed in LCO 3.8.5, "DC Sources-Shutdown."
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DC Sources - Operating 
B 3.8.4 

BASES 

ACTIONS A.1, A.2, A.3 and A.4 

Condition A addresses the event of having one battery 
charger inoperable (e.g., the voltage limit of SR 3.8.4.1 is 
not maintained). The ACTIONS provide a tiered response that 
focuses on returning the battery to the fully charged state 
and restoring a fully qualified charger to OPERABLE status 
in a reasonable time period.  

Required Action A.1 provides for restoration of electrical 
power to the associated DC bus by use of the crosstie 
capability to the opposite unit. The 2 hour Completion Time 
allows adequate time to evaluate the cause for battery 
charger failure, to determine whether the opposite unit's DC 
bus is available for support, and to perform the crosstie 
procedure. The battery charger is required to be restored 
to OPERABLE status within 7 days in order to reestablish the 
independence of DC subsystems, while providing a reasonable 
amount of time for repairs. By limiting the crosstied 
conditions of operating units to 7 days, the likelihood of 
an event occurring which could place either unit in jeopardy 
is minimized. (Note, there are no load restrictions 
applicable to the opposite unit's DC bus in this condition.)

BRAIDWOOD - UNITS 1 & 2 Revision xB 3.8.4 - 6



DC Sources - Operating 
B 3.8.4 

BASES 

ACTIONS (continued) 

Required Action A.2 requires that the battery terminal 
voltage be restored to greater than or equal to the minimum 
established float voltage within 2 hours. This time 
provides for returning the inoperable charger to OPERABLE 
status or providing an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage. Restoring the battery terminal 
voltage to greater than or equal to the minimum established 
float voltage provides good assurance that, within 12 hours, 
the battery will be restored to its fully charged condition 
(Required Action A.3) from any discharge that might have 
occurred due to the charger inoperability. A discharged 
battery having terminal voltage of at least the minimum 
established float voltage indicates that the battery is on 
the exponential charging current portion (the second part) 
of its recharge cycle. The time to return a battery to its 
fully charged state under this condition is simply a 
function of the amount of the previous discharge and the 
recharge characteristic of the battery. Thus there is good 
assurance of fully recharging the battery within 12 hours, 
avoiding a premature shutdown with its own attendant risk.  

If established battery terminal float voltage cannot be 
restored to greater than or equal to the minimum established 
float voltage within 2 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of 
maintaining established battery terminal float voltage does 
not provide assurance that it can revert to and operate 
properly in the current limit mode that is necessary during 
the recovery period following a battery discharge event that 
the DC system is designed for.  

If the charger is operating in the current limit mode after 
2 hours, that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The 
time to return the battery to its fully charged condition in 
this case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of 
the previous discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there is 
not adequate assurance that it can be recharged within 12 
hours (Required Action A.3).
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DC Sources - Operating 
B 3.8.4 

BASES 

ACTIONS (continued) 

Required Action A.3 requires that the battery float current 
be verified as less than or equal to 3 amps. This indicates 
that, if the battery had been discharged as the result of 
the inoperable battery charger, it has now been fully 
recharged. If at the expiration of the initial 12 hour 
period the battery float current is not less than or equal 
to 3 amps this indicates there may be additional battery 
problems and the battery must be declared inoperable.  

Required Action A.4 limits the restoration time for the 
inoperable battery charger to 7 days. This action is 
applicable if an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage has been used (e.g., balance of 
plant non-Class 1E battery charger). The 7 day Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to operable status.  

B.1 

Condition B addresses the situation of crosstieing the 
operating unit's DC bus to the opposite unit, which has an 
inoperable battery charger, when the opposite unit is 
operating in MODE 1, 2, 3, or 4. This provision is included 
to accommodate unexpected failures, maintenance, and/or 
testing of the opposite unit's DC subsystems. The 
Completion Time for Required Action B.1 of 204 hours is 
adequate to allow testing and restoration activities. In 
this Condition, the opposite unit's battery is assumed to 
remain OPERABLE. Therefore, the function of the crosstie is 
to maintain the opposite unit's battery fully charged and to 
supply the minimal opposite unit DC loads. The 204 hours is 
based on the 7 days the opposite unit has to restore the 
inoperable charger and the 36 hours the opposite unit would 
have to reach MODE 5, if the charger is not restored to 
OPERABLE status. When the opposite unit reaches MODE 5, 
Condition C is entered. Requiring the associated crosstie 
breaker to be opened within 204 hours also ensures that 
independence of the DC subsystems is reestablished.
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DC Sources - Operating 
B 3.8.4 

BASES 

ACTIONS (continued) 

C.1 and C.2 

Condition C addresses an operating unit's DC bus that is 
crosstied to the opposite unit's associated DC bus, which 
has an inoperable source (i.e., battery or battery charger), 
when the opposite unit is shutdown. This provision is 
included to accommodate maintenance and/or testing of the 
shutdown unit's DC subsystems.  

With the shutdown unit's battery inoperable, the operating 
unit will be required to supply all loads on the shutdown 
unit's crosstied bus should an event occur on the shutdown 
unit. Therefore, Required Action C.1 specifies that the 
possible loading on the shutdown unit's DC bus be verified 
to be • 200 amps once per 12 hours. Limiting the load to 
200 amps, ensures that the operating unit's DC subsystem 
will not be overloaded in the event of a concurrent event on 
the operating unit. Required Action C.1 is modified by a 
Note only requiring Required Action C.1 when the opposite 
unit has an inoperable battery.  

Required Action C.2 requires the associated crosstie breaker 
to be opened within 7 days and ensures that measures are 
being taken to restore the inoperable battery or battery 
charger and reestablish independence of the DC subsystems.  

D.1 

Condition D represents one division with a loss of ability 
to completely respond to an event, and a potential loss of 
ability for the DC division to remain energized during 
normal operation. It is, therefore, imperative that the 
operator's attention focus on stabilizing the unit, 
minimizing the potential for complete loss of DC power to 
the affected division. The 2 hour limit is consistent with 
the allowed time for an inoperable DC distribution system 
division.
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DC Sources - Operating 
B 3.8.4 

BASES 

ACTIONS (continued) 

If one of the required DC electrical power subsystems is 
inoperable for reasons other than Condition A, B, or C 
(e.g., inoperable battery or one DC division crosstied to 
the opposite-unit DC division that does not have an 
inoperable battery charger), the remaining DC electrical 
power subsystem has the capacity to support a safe shutdown 
and to mitigate an accident condition. Since a subsequent 
worst case single failure could, however, result in the 
minimum necessary DC electrical power subsystems to mitigate 
a worst case accident, continued power operation should not 
exceed 2 hours. The 2 hour Completion Time is based on 
Regulatory Guide 1.93 (Ref. 7) and reflects a reasonable 
time to assess unit status as a function of the inoperable 
DC electrical power subsystem and, if the DC electrical 
power subsystem is not restored to OPERABLE status, to 
prepare to effect an orderly and safe unit shutdown.  

E.1 and E.2 

If the inoperable DC electrical power subsystem cannot be 
restored to OPERABLE status, or the crosstie breaker(s) 
cannot be opened, within the required Completion Time, the 
unit must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. The Completion Time 
to bring the unit to MODE 5 is consistent with the time 
required in Regulatory Guide 1.93 (Ref. 7).
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DC Sources - Operating 
B 3.8.4 

BASES 

SURVEILLANCE SR 3.8.4.1 
REQUIREMENTS 

Verifying battery terminal voltage while on float charge 
helps to ensure the effectiveness of the battery chargers, 
which support the ability of the batteries to perform their 
intended function. Float charge is the condition in which 
the charger is supplying the connected loads and the 
continuous charge required to overcome the internal losses 
of a battery and maintain the battery in a fully charged 
state, while supplying the continuous steady state loads of 
the associated DC subsystem. On float charge, battery cells 
will receive adequate current to optimally charge the 
battery. The voltage requirements are based on the nominal 
design voltage of the battery and are consistent with the 
minimum float voltage established by the battery 
manufacturer (2.20 Vpc or 127.6 volts at the battery 
terminals). This voltage maintains the battery plates in a 
condition that supports maintaining the grid life (expected 
to be approximately 20 years). The 7 day Frequency is 
consistent with manufacturer recommendations and IEEE-450 
(Ref. 8).  

SR 3.8.4.2 

This SR verifies the design capacity of the battery 
chargers. According to Regulatory Guide 1.32 (Ref. 9), the 
battery charger output capacity is recommended to be based 
on the largest combined demands of the various steady state 
loads and the charging demands to restore the battery from 
the design minimum charge state to the fully charged state, 
irrespective of the status of the unit during these demand 
occurrences. The minimum required amperes and duration 
ensures that these requirements can be satisfied.  

This SR provides two options. One option requires that each 
battery charger be capable of supplying 400 amps at the 
minimum established float voltage for 8 hours. The ampere 
requirements are based on the output rating of the chargers.  
The voltage requirements are based on the charger voltage 
level after a response to a loss of AC power. The time 
period is sufficient for the charger temperature to have 
stabilized and to have been maintained for at least 2 hours.
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DC Sources - Operating 
B 3.8.4 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

The other option requires that each battery charger be 
capable of recharging the battery after a service test 
coincident with supplying the largest coincident demands of 
the various continuous steady state loads (irrespective of 
the status of the plant during which these demands occur).  
This level of loading may not normally be available 
following the battery service test and will need to be 
supplemented with additional loads. The duration for this 
test may be longer than the charger sizing criteria since 
the battery recharge is affected by float voltage, 
temperature, and the exponential decay in charging current.  
The battery is recharged when the measured charging current 
is • 3 amps.  

The Surveillance Frequency is acceptable, given the unit 
conditions required to perform the test and the other 
administrative controls existing to ensure adequate charger 
performance during these 18 month intervals. In addition, 
this Frequency is intended to be consistent with expected 
fuel cycle lengths.  

This Surveillance is required to be performed during MODES 5 
and 6 since it would require the DC electrical power 
subsystem to be inoperable during performance of the test.  

SR 3.8.4.3 

A battery service test is a special test of battery 
capability, as found, to satisfy the design requirements 
(battery duty cycle) of the DC electrical power system. The 
discharge rate and test length should correspond to the 
design duty cycle requirements as specified in Reference 4.  

The Surveillance Frequency of 18 months is consistent with 
the recommendations of Regulatory Guide 1.32 (Ref. 9) and 
Regulatory Guide 1.129 (Ref. 10), which state that the 
battery service test should be performed during refueling 
operations or at some other outage, with intervals between 
tests, not to exceed 18 months.  

This SR is modified by two Notes. Note 1 allows the 
performance of a modified performance discharge test in lieu 
of a service test.
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B 3.8.4 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

The reason for Note 2 is that performing the Surveillance 
would perturb the electrical distribution system and 
challenge safety systems.
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DC Sources - Shutdown 
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources -Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the DC sources is provided in the Bases for 
LCO 3.8.4, "DC Sources-Operating."

The initial conditions of Design Basis Accident and 
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume that Engineered Safety Feature 
systems are OPERABLE. The DC electrical power system 
provides normal and emergency DC electrical power for the 
diesel generators, emergency auxiliaries, and control and 
switching during all MODES of operation.

The OPERABILITY of the DC subsystem is consistent with 
initial assumptions of the accident analyses and the 
requirements for the supported systems' OPERABILITY.

the

The OPERABILITY of the minimum DC electrical power sources 
during MODES 5 and 6 and during movement of irradiated fuel 
assemblies ensures that: 

a. The unit can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate DC electrical power is provided to mitigate 
events postulated during shutdown, such as a fuel 
handling accident.
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DC Sources - Shutdown 
B 3.8.5 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

In general, when the unit is shut down, the Technical 
Specifications requirements ensure that the unit has the 
capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and 
concurrent loss of all offsite or all onsite power is not 
required. The rationale for this is based on the fact that 
many Design Basis Accidents (DBAs) that are analyzed in 
MODES 1, 2, 3, and 4 have no specific analyses in MODES 5 
and 6. Worst case bounding events are deemed not credible 
in MODES 5 and 6 because the energy contained within the 
reactor pressure boundary, reactor coolant temperature and 
pressure, and the corresponding stresses result in the 
probabilities of occurrence being significantly reduced or 
eliminated, and in minimal consequences. These deviations 
from DBA analysis assumptions and design requirements during 
shutdown conditions are allowed by the LCO for required 
systems.  

The shutdown Technical Specifications requirements are 
designed to ensure that the unit has the capability to 
mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are 
generally viewed not to be a significant concern during 
shutdown MODES due to the lower energies involved. The 
Technical Specifications therefore require a lesser 
complement of electrical equipment to be available during 
shutdown than is required during operating MODES. More 
recent work completed on the potential risks associated with 
shutdown, however, have found significant risk associated 
with certain shutdown evolutions. As a result, in addition 
to the requirements established in the Technical 
Specifications, the industry has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown 
Management," as an industry initiative to manage shutdown 
tasks and associated electrical support to maintain risk at 
an acceptable low level. This may require the availability 
of additional equipment beyond that required by the shutdown 
Technical Specifications.  

The DC sources satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).
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BASES 

LCO The DC electrical power subsystem, the required subsystem 
consisting of its associated battery and battery charger and 
at least one of the associated crosstie breakers open to 
maintain independence between the units, and the 
corresponding control equipment, and interconnecting cabling 
within the division are required to be OPERABLE to support 
the required division of the distribution system. This 
ensures the availability of sufficient DC electrical power 
sources to operate the unit in a safe manner and to mitigate 
the consequences of postulated events during shutdown (e.g., 
fuel handling accidents).  

LCO 3.8.5 is modified by a Note which allows the required DC 
electrical power subsystem to be crosstied to the opposite 
unit, when the opposite unit is in MODE 1, 2, 3, or 4 with 
an inoperable charger. No load restrictions are placed on 
the bus loading, when the required DC electrical power 
subsystem is crosstied.  

APPLICABILITY The DC electrical power sources required to be OPERABLE in 
MODES 5 and 6, and at all times during movement of 
irradiated fuel assemblies, provide assurance that: 

a. Required features to provide adequate coolant 
inventory makeup are available for the irradiated fuel 
assemblies in the core; 

b. Required features needed to mitigate a fuel handling 
accident are available; 

c. Required features necessary to mitigate the effects of 
events that can lead to core damage during shutdown 
are available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition.  

The DC electrical power requirements for MODES 1, 2, 3, 
and 4 are covered in LCO 3.8.4.
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BASES 

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, 3, or 4, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 5 or 6, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE 1, 2, 3, or 4, the fuel movement is independent of 
reactor operations. Therefore, in either case, inability to 
suspend movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown.  

A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 

By allowing the option to declare required features 
inoperable with the associated DC power source(s) 
inoperable, appropriate restrictions will be implemented in 
accordance with the affected required features' LCO ACTIONS.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
operations involving positive reactivity additions, and 
declare the affected Low Temperature Overpressure Protection 
(LTOP) features, required by LCO 3.4.12, inoperable). The 
Required Action to declare the associated LTOP features 
inoperable allows the operator to evaluate the current unit 
conditions and to determine which (if any) of the LTOP 
features have been affected by the loss of power. The 
Required Action to suspend positive reactivity additions 
does not preclude actions to maintain or increase reactor 
vessel inventory, provided the required SDM is maintained.  
Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required DC electrical power 
subsystem and to continue this action until restoration is 
accomplished in order to provide the necessary DC electrical 
power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystem 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.
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ACTIONS (continued) 

B.1 and B.2 

Condition B addresses a shutdown unit's DC bus that is 
crosstied to the opposite unit's associated DC bus, which 
has an inoperable source, when the opposite unit is also 
shutdown. This provision is included to accommodate 
maintenance and/or testing of the opposite unit's DC 
subsystems.  

With the opposite unit's battery inoperable, the 
unit-specific DC subsystem will be required to supply all 
loads on the opposite unit's crosstied bus should an event 
occur on the opposite unit. Therefore, Required Action B.1 
specifies that the possible loading on the opposite unit's 
DC bus be verified to be • 200 amps once per 12 hours.  
Limiting the load to 200 amps, ensures that the 
unit-specific DC subsystem will not be overloaded in the 
event of a concurrent event on the unit. Required 
Action B.1 is modified by a Note requiring Required 
Action B.1 when the opposite unit has an inoperable battery.  

Required Action B.2 requires the associated crosstie breaker 
to be opened within 7 days ensures that measures are being 
taken to reestablish independence of the DC subsystems.  

SURVEILLANCE SR 3.8.5.1 
REQUIREMENTS 

SR 3.8.5.1 requires application of all Surveillances 
required by SR 3.8.4.1 through SR 3.8.4.3. Therefore, see 
the corresponding Bases for LCO 3.8.4 for a discussion of 
each SR.  

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DC sources from being 
discharged below their capability to provide the required 
power supply or otherwise rendered inoperable during the 
performance of SRs. It is the intent that these SRs must 
still be capable of being met, but actual performance is not 
required.
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REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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B 3.8 ELECTRICAL POWER SYSTEMS

I B 3.8.6 Battery Parameters

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

This LCO delineates the limits on battery float current as 
well as electrolyte temperature, level, and float voltage 
for the DC power subsystem source batteries. A discussion 
of these batteries and their OPERABILITY requirements is 
provided in the Bases for LCO 3.8.4, "DC 
Sources-Operating," and LCO 3.8.5, "DC Sources-Shutdown." 
In addition to the limitations of this Specification, 
Specification 5.5.17, "Battery Monitoring and Maintenance 
Program," for monitoring various battery parameters is based 
on the recommendations of IEEE Standard 450, "IEEE 
Recommended Practice For Maintenance, Testing, and 
Replacement of Vented Lead-Acid Batteries for Stationary 
Applications" (Ref. 1).  

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 volts for a 58 cell battery (i.e., cell 
voltage of 2.065 volts per cell (Vpc)). The open circuit 
voltage is the voltage maintained when there is no charging 
or discharging. Once fully charged with its open circuit 
voltage Ž 2.065 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging per 
manufacturer's instructions. Optimal long term performance 
however, is obtained by maintaining a float voltage 2.20 to 
2.25 Vpc. This provides adequate over-potential which 
limits the formation of lead sulfate and self discharge.  
The nominal float voltage of 2.22 Vpc corresponds to a total 
float voltage output of 128.8 volts for a 58 cell battery as 
discussed in UFSAR, Chapter 8 (Ref. 2).

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the UFSAR, Chapter 6 (Ref. 3) and 
Chapter 15 (Ref. 4), assume Engineered Safety Feature 
systems are OPERABLE. The DC electrical power system 
provides normal and emergency DC electrical power for the 
diesel generators, emergency auxiliaries, and control and 
switching during all MODES of operation.
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APPLICABLE SAFETY ANALYSES (continued) 

The OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basis of the plant. This includes 
maintaining at least one division of DC sources OPERABLE 
during accident conditions, in the event of: 

a. An assumed loss of all offsite AC power or all onsite 

AC power; and 

b. A worst case single failure.  

Battery parameters satisfy the Criterion 3 of 
10 CFR 50.36(c)(2)(ii).  

LCO Battery parameters must remain within acceptable limits to 
ensure availability of the required DC power to shut down 
the reactor and maintain it in a safe condition after an 
anticipated operational occurrence or a postulated DBA.  
Battery parameter limits are conservatively established, 
allowing continued DC electrical system function even with 
limits not met. Additional preventative maintenance, 
testing, and monitoring performed in accordance with the 
Battery Monitoring and Maintenance Program is conducted as 
specified in Specification 5.5.17.  

APPLICABILITY The battery parameters are required solely for the support 
of the associated DC electrical power subsystems.  
Therefore, battery parameter limits are only required when 
the DC power source is required to be OPERABLE. Refer to 
the Applicability discussion in Bases for LCO 3.8.4 and 
LCO 3.8.5.
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ACTIONS The ACTIONS Table is modified by a Note which indicates that 
separate Condition entry is allowed for each battery. This 
is acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each affected 
battery. Complying with the Required Actions for one 
battery may allow for continued operation, and subsequent 
battery parameters out of limits are governed by separate 
Condition entry and application of associated Required 
Actions.  

A.1, A.2, and A.3 

With one or more cells in one battery < 2.07 volts, the 
battery cell is degraded. Within 2 hours verification of 
the required battery charger OPERABILITY is made by 
monitoring the battery terminal voltage (SR 3.8.4.1) and of 
the overall battery state of charge by monitoring the 
battery float charge current (SR 3.8.6.1). This assures 
that there is still sufficient battery capacity to perform 
the intended function. Therefore, the affected battery is 
not required to be considered inoperable solely as a result 
of one or more cells in one battery < 2.07 volts, and 
continued operation is permitted for a limited period up to 
24 hours.  

Since the Required Actions only specify "perform," a failure 
of SR 3.8.4.1 or SR 3.8.6.1 acceptance criteria does not 
result in this Required Action not met. However, if one of 
the SRs is failed the appropriate Condition(s), depending on 
the cause of the failures, is entered.  

If SR 3.8.6.1 is failed when in Condition A, then there is 
not assurance that there is still sufficient battery 
capacity to perform the intended function and Condition F 
must be entered and the battery declared inoperable 
immediately.
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Battery Parameters 
B 3.8.6 

BASES 

ACTIONS (continued) 

B.1 and B.2 

One battery with float current > 3 amps indicates that a 
partial discharge of the battery capacity has occurred.  
This may be due to a temporary loss of a battery charger or 
possibly due to one or more battery cells in a low voltage 
condition reflecting some loss of capacity. Within 2 hours 
verification of the required battery charger OPERABILITY is 
made by monitoring the battery terminal voltage. If the 
terminal voltage is found to be less than the minimum 
established float voltage there are two possibilities, the 
battery charger is inoperable or is operating in the current 
limit mode. Condition A addressed charger inoperability.  
If the charger is operating in the current limit mode after 
2 hours that is an indication that the battery has been 
substantially discharged and likely cannot perform its 
required design functions. The time to return the battery 
to its fully charged condition in this case is a function of 
the battery charger capacity, the amount of loads on the 
associated DC system, the amount of the previous discharge, 
and the recharge characteristic of the battery. The charge 
time can be extensive, and there is not adequate assurance 
that it can be recharged within 12 hours (Required Action 
B.2). The battery must therefore be declared inoperable.  

If the float voltage is found to be satisfactory but there 
are one or more battery cells with float voltage less than 
2.07 volts, the associated "OR" statement in Condition F is 
applicable and the battery must be declared inoperable 
immediately. If float voltage is satisfactory and there are 
no cells less than 2.07 volts there is good assurance that, 
within 12 hours, the battery will be restored to its fully 
charged condition (Required Action B.2) from any discharge 
that might have occurred due to a temporary loss of the 
battery charger. A discharged battery with float voltage 
(the charger setpoint) across its terminals indicates that 
the battery is on the exponential charging current portion 
(the second part) of its recharge cycle. The time to return 
a battery to its fully charged state under this condition is 
simply a function of the amount of the previous discharge 
and the recharge characteristic of the battery. Thus there 
is good assurance of fully recharging the battery within 12 
hours, avoiding a premature shutdown with its own attendant 
risk.
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B 3.8.6 

BASES 

ACTIONS (continued) 

If the condition is due to one or more cells in a low 
voltage condition but still greater than 2.07 volts and 
float voltage is found to be satisfactory, this is not 
indication of a substantially discharged battery and 12 
hours is a reasonable time prior to declaring the battery 
inoperable.  

Since Required Action B.1 only specifies "perform," a 
failure of SR 3.8.4.1 acceptance criteria does not result in 
the Required Action not met. However, if SR 3.8.4.1 is 
failed, the appropriate Condition(s), depending on the cause 
of the failure, is entered.  

C.1, C.2, and C.3 

With one battery with one or more cells electrolyte level 
above the top of the plates, but below the minimum 
established design limits, the battery still retains 
sufficient capacity to perform the intended function.  
Therefore, the affected battery is not required to be 
considered inoperable solely as a result of electrolyte 
level not met. Within 31 days the minimum established 
design limits for electrolyte level must be re-established.  

With electrolyte level below the top of the plates there is 
a potential for dryout and plate degradation. Required 
Actions C.1 and C.2 address this potential (as well as 
provisions in Specification 5.5.17). They are modified by a 
note that indicates they are only applicable if electrolyte 
level is below the top of the plates. Within 8 hours level 
is required to be restored to above the top of the plates.  
The Required Action C.2 requirement to verify that there is 
no leakage by visual inspection and the Specification 5.5.17 
item b to initiate action to equalize and test in accordance 
with manufacturer's recommendation are taken from Annex D of 
IEEE Standard 450 (Ref. 1). They are performed following 
the restoration of the electrolyte level to above the top of 
the plates. Based on the results of the manufacturer's 
recommended testing the battery may have to be declared 
inoperable and the affected cell(s) replaced.
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B 3.8.6 

BASES 

ACTIONS (continued) 

D.1 

With one battery with pilot cell temperature less than the 
minimum established design limits, 12 hours is allowed to 
restore the temperature to within limits. A low electrolyte 
temperature limits the current and power available. Since 
the battery is sized with margin, while battery capacity is 
degraded, sufficient capacity exists to perform the intended 
function and the affected battery is not required to be 
considered inoperable solely as a result of the pilot cell 
temperature not met.  

E.1 

With two batteries with battery parameters not within limits 
there is not sufficient assurance that battery capacity has 
not been affected to the degree that the batteries can still 
perform their required function, given that redundant 
batteries are involved. With redundant batteries involved 
this potential could result in a total loss of function on 
multiple systems that rely upon the batteries.  

F.1 

With one or more batteries with any battery parameter 
outside the allowances of the Required Actions for Condition 
A, B, C, D, or E, sufficient capacity to supply the maximum 
expected load requirement is not assured and the 
corresponding DC battery must be declared inoperable.  
Additionally, discovering one battery with one or more 
battery cells float voltage less than 2.07 volts and float 
current greater than 3 amps indicates that the battery 
capacity may not be sufficient to perform the intended 
functions. The battery must therefore be declared 
inoperable immediately.
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B 3.8.6 

BASES 

SURVEILLANCE SR 3.8.6.1 
REQUIREMENTS 

Verifying battery float current while on float charge is 
used to determine the state of charge of the battery. Float 
charge is the condition in which the charger is supplying 
the continuous charge required to overcome the internal 
losses of a battery and maintain the battery in a charged 
state. The float current requirements are based on the 
float current indicative of a charged battery. Use of float 
current to determine the state of charge of the battery is 
consistent with IEEE-450 (Ref. 1). The 7 day Frequency is 
consistent with IEEE-450 (Ref. 1).  

This SR is modified by a Note that states the float current 
requirement is not required to be met when battery terminal 
voltage is less than the minimum established float voltage 
of SR 3.8.4.1. When this float voltage is not maintained 
the Required Actions of LCO 3.8.4 Action A are being taken, 
which provide the necessary and appropriate verifications of 
the battery condition. Furthermore, the float current limit 
of 3 amps is established based on the nominal float voltage 
value and is not directly applicable when this voltage is 
not maintained.  

SR 3.8.6.2 and SR 3.8.6.5 

Optimal long term battery performance is obtained by 
maintaining a float voltage greater than or equal to the 
minimum established design limits provided by the battery 
manufacturer, which corresponds to 127.6 volts at the 
battery terminals, or 2.20 Vpc. This provides adequate 
over-potential, which limits the formation of lead sulfate 
and self discharge, which could eventually render the 
battery inoperable. Float voltage in this range or less, 
but greater than 2.07 Vpc, are addressed in Specification 
5.5.17. SRs 3.8.6.2 and 3.8.6.5 require verification that 
the cell float voltages are equal to or greater than the 
short term absolute minimum voltage of 2.07 volts. The 
Frequency for cell voltage verification every 31 days for 
pilot cell and 92 days for each connected cell is consistent 
with IEEE-450 (Ref. 1).
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B 3.8.6 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.8.6.3 

The limit specified for electrolyte level ensures that the 
plates suffer no physical damage and maintains adequate 
electron transfer capability. The Frequency is consistent 
with IEEE-450 (Ref. 1).  

SR 3.8.6.4 

This Surveillance verifies that the pilot cell temperature 
is greater than or equal to the minimum established design 
limit (i.e., 60 0F). Pilot cell electrolyte temperature is 
maintained above this temperature to assure the battery can 
provide the required current and voltage to meet the design 
requirements. Temperatures lower than assumed in battery 
sizing calculations act to inhibit or reduce battery 
capacity. The Frequency is consistent with IEEE-450 (Ref.  
1).  

SR 3.8.6.6 

A battery performance discharge test is a test of constant 
current capacity of a battery, normally done in the as found 
condition, after having been in service, to detect any 
change in the capacity determined by the acceptance test.  
The test is intended to determine overall battery 
degradation due to age and usage.  

Either the battery performance discharge test or the 
modified performance discharge test is acceptable for 
satisfying SR 3.8.6.6, however, only the modified 
performance discharge test may be used to satisfy the 
battery service test requirements of SR 3.8.4.3.  

A modified performance discharge test is a test of the 
battery capacity and its ability to provide a high rate, 
short duration load (usually the highest rate of the duty 
cycle). This will often confirm the battery's ability to 
meet the critical period of the load duty cycle, in addition 
to determining its percentage of rated capacity. Initial 
conditions for the modified performance discharge test 
should be identical to those specified for a service test 
and the test discharge rate must envelop the duty cycle of 
the service test if the modified performance discharge test 
is performed in lieu of a service test.
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Battery Parameters 
B 3.8.6 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

It may consist of just two rates; for instance the one 
minute rate published for the battery or the largest current 
load of the duty cycle, followed by the test rate employed 
for the performance test, both of which envelop the duty 
cycle of the service test. Since the ampere-hours removed 
by a one minute discharge represents a very small portion of 
the battery capacity, the test rate can be changed to that 
for the performance test without compromising the results of 
the performance discharge test. The battery terminal 
voltage for the modified performance discharge test must 
remain above the minimum battery terminal voltage specified 
in the battery service test for the duration of time equal 
to that of the service test.  

The acceptance criteria for this Surveillance are consistent 
with IEEE-450 (Ref. 1) and IEEE-485 (Ref. 5). These 
references recommend that the battery be replaced if its 
capacity is below 80% of the manufacturer's rating. A 
capacity of 80% shows that the battery rate of deterioration 
is increasing, even if there is ample capacity to meet the 
load requirements. Furthermore, the battery is sized to 
meet the assumed duty cycle loads when the battery design 
capacity reaches this 80% limit.  

The Surveillance Frequency for this test is normally 
60 months. If the battery shows degradation, or if the 
battery has reached 85% of its expected life and capacity is 
< 100% of the manufacturer's rating, the Surveillance 
Frequency is reduced to 12 months. However, if the battery 
shows no degradation but has reached 85% of its expected 
life, the Surveillance Frequency is only reduced to 
24 months for batteries that retain capacity Ž 100% of the 
manufacturer's rating. Degradation is indicated, according 
to IEEE-450 (Ref. 1), when the battery capacity drops by 
more than 10% relative to its capacity on the previous 
performance test or when it is > 10% below the 
manufacturer's rating. These Frequencies are consistent 
with the recommendations in IEEE-450 (Ref. 1).  

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would perturb the 
electrical distribution system and challenge safety systems.
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BASES

REFERENCES 1. IEEE-450-1995.  

2. UFSAR, Chapter 8.  

3. UFSAR, Chapter 6.  

4. UFSAR, Chapter 15.  

5. IEEE-485-1983, June 1983.
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Inverters - Shutdown 
B 3.8.8

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.8 Inverters -Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the inverters is provided in the Bases for 
LCO 3.8.7, "Inverters-Operating."

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume Engineered Safety Feature 
systems are OPERABLE. The DC to AC inverters are designed 
to provide the required capacity, capability, redundancy, 
and reliability to ensure the availability of necessary 
power to the Reactor Protective System and Engineered Safety 
Features Actuation System instrumentation and controls so 
that the fuel, Reactor Coolant System, and containment 
design limits are not exceeded.  

The OPERABILITY of the inverters is consistent with the 
initial assumptions of the accident analyses and the 
requirements for the supported systems' OPERABILITY.  

The OPERABILITY of the inverter to each required AC 
instrument bus during MODES 5 and 6 ensures that: 

a. The unit can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status: and

c. Adequate power is 
postulated during 
accident.

available to mitigate events 
shutdown, such as a fuel handling
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B 3.8.8 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

In general, when the unit is shut down, the Technical 
Specifications requirements ensure that the unit has the 
capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and 
concurrent loss of all offsite or all onsite power is not 
required. The rationale for this is based on the fact that 
many Design Basis Accidents (DBAs) that are analyzed in 
MODES 1, 2, 3, and 4 have no specific analyses in MODES 5 
and 6. Worst case bounding events are deemed not credible 
in MODES 5 and 6 because the energy contained within the 
reactor pressure boundary, reactor coolant temperature and 
pressure, and the corresponding stresses result in the 
probabilities of occurrence being significantly reduced or 
eliminated, and in minimal consequences. These deviations 
from DBA analysis assumptions and design requirements during 
shutdown conditions are allowed by the LCO for required 
systems.  

The shutdown Technical Specifications requirements are 
designed to ensure that the unit has the capability to 
mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are 
generally viewed not to be a significant concern during 
shutdown MODES due to the lower energies involved. The 
Technical Specifications therefore require a lesser 
complement of electrical equipment to be available during 
shutdown than is required during operating MODES. More 
recent work completed on the potential risks associated with 
shutdown, however, have found significant risk associated 
with certain shutdown evolutions. As a result, in addition 
to the requirements established in the Technical 
Specifications, the industry has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown 
Management," as an industry initiative to manage shutdown 
tasks and associated electrical support to maintain risk at 
an acceptable low level. This may require the availability 
of additional equipment beyond that required by the shutdown 
Technical Specifications.  

The inverters were previously identified as part of the 
distribution system and, as such, satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).
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BASES 

LCO The inverters ensure the availability of electrical power 
for the instrumentation for systems required to shut down 
the reactor and maintain it in a safe condition after an 
anticipated operational occurrence or a postulated DBA. One 
AC instrument bus division energized by two battery powered 
inverters provides uninterruptible supply of AC electrical 
power to at least one AC instrument bus division even if the 
4.16 kV safety buses are de-energized. OPERABILITY of these 
two inverters requires that the associated AC instrument 
buses be powered by the inverters. This ensures the 
availability of sufficient inverter power sources to operate 
the unit in a safe manner and to mitigate the consequences 
of postulated events during shutdown (e.g., fuel handling 
accidents).  

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6, and 
at all times during movement of irradiated fuel assemblies, 
provide assurance that: 

a. Systems to provide adequate coolant inventory makeup 
are available for the irradiated fuel in the core; 

b. Systems needed to mitigate a fuel handling accident 
are available; 

c. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition.  

Inverter requirements for MODES 1, 2, 3, and 4 are covered 
in LCO 3.8.7.
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B 3.8.8 

BASES 

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, 3, or 4, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 5 or 6, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE 1, 2, 3, or 4, the fuel movement is independent of 
reactor operations. Therefore, in either case, inability to 
suspend movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown.  

A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 

By the allowance of the option to declare required features 
inoperable with the associated inverter(s) inoperable, 
appropriate restrictions will be implemented in accordance 
with the affected required features LCOs' Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
operations involving positive reactivity additions, and 
declare the associated Low Temperature Overpressure 
Protection (LTOP) features inoperable). The Required Action 
to declare the associated LTOP features inoperable allows 
the operator to evaluate the current unit conditions and to 
determine which (if any) of the LTOP features have been 
affected by the loss of power. If the LTOP features have 
not been affected, then unnecessarily restrictive actions 
may be averted. The Required Action to suspend positive 
reactivity additions does not preclude actions to maintain 
or increase reactor vessel inventory, provided the required 
SDM is maintained. Suspension of these activities shall not 
preclude completion of actions to establish a safe 
conservative condition. These actions minimize the 
probability of the occurrence of postulated events. It is 
further required to immediately initiate action to restore 
the required inverters and to continue this action until 
restoration is accomplished in order to provide the 
necessary inverter power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power.
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SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and required AC instrument buses energized. The 
verification of proper voltage output ensures that the 
required power is readily available for the instrumentation 
connected to the AC instrument buses. The 7 day Frequency 
takes into account the reliability of the instrument bus 
power sources and other indications available in the control 
room that alert the operator to malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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DC Sources - Operating 
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.4 DC Sources -Operating 

BASES

BACKGROUND The station DC electrical power system provides the AC 
emergency power system with control power. It also provides 
both motive and control power to selected safety related 
equipment and AC instrument bus power (via inverters). As 
required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1), the DC 
electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its 
safety functions, assuming a single failure. The DC 
electrical power system also conforms to the recommendations 
of Regulatory Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).  

The 125 VDC electrical power system for each unit consists 
of two independent and redundant safety related Class 1E DC 
electrical power subsystems (Division 11 (21) and 
Division 12 (22)). Each subsystem consists of one 125 VDC 
battery, the associated battery charger for each battery, 
and all the associated control equipment and interconnecting 
cabling.  

During normal operation, the 125 VDC loads are powered from 
the battery chargers with the batteries floating on the 
system. In case of a loss of normal power to the battery 
charger, the DC load is automatically powered from the 
station battery.  

The Division 11 (21) and Division 12 (22) DC electrical 
power subsystems provide the control power for its 
associated Class 1E AC power load group, 4.16 kV switchgear, 
and 480 V load centers. The DC electrical power subsystems 
also provide DC electrical power to the inverters, which in 
turn power the AC instrument buses. Additionally, the 
Class 1E 125 VDC electrical power subsystems provide power 
to the 6.9 kV Reactor Coolant Pump (RCP) breakers and the 
non-Class 1E 125 VDC buses. The connection between the 
Class 1E and non-Class 1E 125 VDC buses contains fuses to 
ensure that a fault on the non-Class 1E bus does not cause a 
loss of the Class 1E bus.
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BASES 

BACKGROUND (continued) 

The DC power distribution system is described in more detail 
in Bases for LCO 3.8.9, "Distribution System-Operating," 
and LCO 3.8.10, "Distribution Systems-Shutdown." 

Each 125 VDC battery is separately housed in a ventilated 
room apart from its charger and distribution centers. Each 
subsystem is located in an area separated physically and 
electrically from the other subsystem to ensure that a 
single failure in one subsystem does not cause a failure in 
a redundant subsystem. There is no sharing between 
redundant Class 1E subsystems, such as batteries, battery 
chargers, or distribution panels. While it is possible to 
interconnect the Unit 1 and Unit 2 DC electrical power 
subsystems, they normally remain disconnected, except when a 
DC source must be taken out of service for the purposes of 
maintenance and/or testing, or in the event of a failure of 
a DC source.  

The crosstie between 125 VDC ESF buses 111 and 211 and the 
crosstie between 125 VDC ESF buses 112 and 212 are each 
provided with two normally locked open, manually operated 
circuit breakers. No interlocks are provided since the 
interconnected buses are not redundant. However, if one 
battery is inoperable, procedural and administrative 
controls are used to limit the connected load to 200 amps 
based on not exceeding the OPERABLE battery capacity. These 
controls ensure that combinations of maintenance and test 
operations will not preclude the system capabilities to 
supply power to the ESF DC loads. The provisions of 
administratively controlled, manually actuated, 
interconnections between the non-redundant Class 1E DC buses 
increases the overall reliability and availability of the DC 
systems for each unit in that it provides a means for 
manually providing power to a DC bus at a time when it would 
otherwise have to be out-of-service (e.g., to perform a 
battery discharge test during an outage, to replace a 
damaged cell, etc.). Crosstie breaker closed alarms are 
also provided to alert the operator when the units are 
crosstied.
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BACKGROUND (continued) 

Each battery has adequate storage capacity to meet the duty 
cycle(s) discussed in UFSAR, Chapter 8 (Ref. 4). The 
battery is designed with additional capacity above that 
required by the design duty cycle to allow for temperature 
variations and other factors.  

The Division 11 (21) and Division 12 (22) DC electrical 
power subsystem batteries are sized to produce required 
capacity at 80% of nameplate rating, corresponding to 
warranted capacity at end of life cycles and the 100% design 
demand. The minimum design voltage limit is 108 volts.  

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 volts for a 58 cell battery (i.e., cell 
voltage of 2.065 volts per cell (Vpc)). The open circuit 
voltage is the voltage maintained when there is no charging 
or discharging. Once fully charged with its open circuit 
voltage Ž 2.065 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging per 
manufacturer's instructions. Optimal long term performance 
however, is obtained by maintaining a float voltage 2.20 to 
2.25 Vpc. This provides adequate over-potential, which 
limits the formation of lead sulfate and self discharge.  
The nominal float voltage of 2.22 Vpc corresponds to a total 
float voltage output of 128.8 volts for a 58 cell battery as 
discussed in UFSAR, Chapter 8 (Ref. 4).  

Each Division 11 (21) and Division 12 (22) DC electrical 
power subsystem battery charger has ample power output 
capacity for the steady state operation of connected loads 
required during normal operation, while at the same time 
maintaining its battery bank fully charged. Each battery 
charger also has sufficient excess capacity to restore the 
battery from the design minimum charge to its fully charged 
state within 24 hours while supplying normal steady state 
loads discussed in the UFSAR, Chapter 8 (Ref. 4).  

The battery charger is normally in the float-charge mode.  
Float-charge is the condition in which the charger is 
supplying the connected loads and the battery cells are 
receiving adequate current to optimally charge the battery.  
This assures the internal losses of a battery are overcome 
and the battery is maintained in a fully charged state.
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BACKGROUND (continued) 

When desired, the charger can be placed in the equalize 
mode. The equalize mode is at a higher voltage than the 
float mode and charging current is correspondingly higher.  
The battery charger is operated in the equalize mode after a 
battery discharge or for routine maintenance. Following a 
battery discharge, the battery recharge characteristic 
accepts current at the current limit of the battery charger 
if the discharge was significant, e.g., following a battery 
service test, until the battery terminal voltage approaches 
the charger voltage setpoint. Charging current then reduces 
exponentially during the remainder of the recharge cycle.  
Lead-calcium batteries have recharge efficiencies of greater 
than 95%, so once at least 105% of the ampere-hours 
discharged have been returned, the battery capacity would be 
restored to the same condition as it was prior to the 
discharge. This can be monitored by direct observation of 
the exponentially decaying charging current or by evaluating 
the amp-hours discharged from the battery and amp-hours 
returned to the battery.  

APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 5), and in 

the UFSAR, Chapter 15 (Ref. 6), assume that Engineered 
Safety Feature (ESF) systems are OPERABLE. The DC 
electrical power system provides normal and emergency DC 
electrical power for the DGs, emergency auxiliaries, and 
control and switching during all MODES of operation.  

The OPERABILITY of the DC sources is consistent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basis of the plant. This includes 
maintaining the DC electrical power distribution subsystem 
OPERABLE during accident conditions in the event of: 

a. An assumed loss of all offsite AC power or all onsite 

AC power sources; and 

b. A worst case single failure.  

The DC sources satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).
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LCO The DC electrical power subsystems, each subsystem 
consisting of: 

a. a battery; 

b. battery charger; and 

c. the corresponding control equipment and 
interconnecting cabling supplying power to the 
associated bus within the division, 

are required to be OPERABLE to ensure the availability of 
the required power to shut down the reactor and maintain it 
in a safe condition after an Anticipated Operational 
Occurrence (AOO) or a postulated DBA. Loss of any division 
DC electrical power subsystem does not prevent the minimum 
safety function from being performed (Ref. 4). Furthermore, 
at least one crosstie breaker between Division 11 and 
Division 21, and at least one crosstie breaker between 
Division 12 and Division 22, is required to be open to 
maintain independence between the units.  

An OPERABLE DC electrical power subsystem requires the 
required battery and respective charger to be operating and 
connected to the associated DC bus.  

APPLICABILITY The DC electrical power sources are required to be OPERABLE 
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to 
ensure that: 

a. Acceptable fuel design limits and reactor coolant 
pressure boundary limits are not exceeded as a result 
of AOOs or abnormal transients; and 

b. Adequate core cooling is provided, and containment 
integrity and other vital functions are maintained in 
the event of a postulated DBA.  

The DC electrical power requirements for MODES 5 and 6 are 
addressed in LCO 3.8.5, "DC Sources-Shutdown."
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BASES 

ACTIONS A.1, A.2, A.3 and A.4 

Condition A addresses the event of having one battery 
charger inoperable (e.g., the voltage limit of SR 3.8.4.1 is 
not maintained). The ACTIONS provide a tiered response that 
focuses on returning the battery to the fully charged state 
and restoring a fully qualified charger to OPERABLE status 
in a reasonable time period.  

Required Action A.1 provides for restoration of electrical 
power to the associated DC bus by use of the crosstie 
capability to the opposite unit. The 2 hour Completion Time 
allows adequate time to evaluate the cause for battery 
charger failure, to determine whether the opposite unit's DC 
bus is available for support, and to perform the crosstie 
procedure. The battery charger is required to be restored 
to OPERABLE status within 7 days in order to reestablish the 
independence of DC subsystems, while providing a reasonable 
amount of time for repairs. By limiting the crosstied 
conditions of operating units to 7 days, the likelihood of 
an event occurring which could place either unit in jeopardy 
is minimized. (Note, there are no load restrictions 
applicable to the opposite unit's DC bus in this condition.)
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BASES 

ACTIONS (continued) 

Required Action A.2 requires that the battery terminal 
voltage be restored to greater than or equal to the minimum 
established float voltage within 2 hours. This time 
provides for returning the inoperable charger to OPERABLE 
status or providing an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage. Restoring the battery terminal 
voltage to greater than or equal to the minimum established 
float voltage provides good assurance that, within 12 hours, 
the battery will be restored to its fully charged condition 
(Required Action A.3) from any discharge that might have 
occurred due to the charger inoperability. A discharged 
battery having terminal voltage of at least the minimum 
established float voltage indicates that the battery is on 
the exponential charging current portion (the second part) 
of its recharge cycle. The time to return a battery to its 
fully charged state under this condition is simply a 
function of the amount of the previous discharge and the 
recharge characteristic of the battery. Thus there is good 
assurance of fully recharging the battery within 12 hours, 
avoiding a premature shutdown with its own attendant risk.  

If established battery terminal float voltage cannot be 
restored to greater than or equal to the minimum established 
float voltage within 2 hours, and the charger is not 
operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of 
maintaining established battery terminal float voltage does 
not provide assurance that it can revert to and operate 
properly in the current limit mode that is necessary during 
the recovery period following a battery discharge event that 
the DC system is designed for.  

If the charger is operating in the current limit mode after 
2 hours, that is an indication that the battery is partially 
discharged and its capacity margins will be reduced. The 
time to return the battery to its fully charged condition in 
this case is a function of the battery charger capacity, the 
amount of loads on the associated DC system, the amount of 
the previous discharge, and the recharge characteristic of 
the battery. The charge time can be extensive, and there is 
not adequate assurance that it can be recharged within 12 
hours (Required Action A.3).
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ACTIONS (continued) 

Required Action A.3 requires that the battery float current 
be verified as less than or equal to 3 amps. This indicates 
that, if the battery had been discharged as the result of 
the inoperable battery charger, it has now been fully 
recharged. If at the expiration of the initial 12 hour 
period the battery float current is not less than or equal 
to 3 amps this indicates there may be additional battery 
problems and the battery must be declared inoperable.  

Required Action A.4 limits the restoration time for the 
inoperable battery charger to 7 days. This action is 
applicable if an alternate means of restoring battery 
terminal voltage to greater than or equal to the minimum 
established float voltage has been used (e.g., balance of 
plant non-Class 1E battery charger). The 7 day Completion 
Time reflects a reasonable time to effect restoration of the 
qualified battery charger to operable status.  

B.1 

Condition B addresses the situation of crosstieing the 
operating unit's DC bus to the opposite unit, which has an 
inoperable battery charger, when the opposite unit is 
operating in MODE 1, 2, 3, or 4. This provision is included 
to accommodate unexpected failures, maintenance, and/or 
testing of the opposite unit's DC subsystems. The 
Completion Time for Required Action B.1 of 204 hours is 
adequate to allow testing and restoration activities. In 
this Condition, the opposite unit's battery is assumed to 
remain OPERABLE. Therefore, the function of the crosstie is 
to maintain the opposite unit's battery fully charged and to 
supply the minimal opposite unit DC loads. The 204 hours is 
based on the 7 days the opposite unit has to restore the 
inoperable charger and the 36 hours the opposite unit would 
have to reach MODE 5, if the charger is not restored to 
OPERABLE status. When the opposite unit reaches MODE 5, 
Condition C is entered. Requiring the associated crosstie 
breaker to be opened within 204 hours also ensures that 
independence of the DC subsystems is reestablished.
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BASES 

ACTIONS (continued) 

C.1 and C.2 

Condition C addresses an operating unit's DC bus that is 
crosstied to the opposite unit's associated DC bus, which 
has an inoperable source (i.e., battery or battery charger), 
when the opposite unit is shutdown. This provision is 
included to accommodate maintenance and/or testing of the 
shutdown unit's DC subsystems.  

With the shutdown unit's battery inoperable, the operating 
unit will be required to supply all loads on the shutdown 
unit's crosstied bus should an event occur on the shutdown 
unit. Therefore, Required Action C.1 specifies that the 
possible loading on the shutdown unit's DC bus be verified 
to be • 200 amps once per 12 hours. Limiting the load to 
200 amps, ensures that the operating unit's DC subsystem 
will not be overloaded in the event of a concurrent event on 
the operating unit. Required Action C.1 is modified by a 
Note only requiring Required Action C.1 when the opposite 
unit has an inoperable battery.  

Required Action C.2 requires the associated crosstie breaker 
to be opened within 7 days and ensures that measures are 
being taken to restore the inoperable battery or battery 
charger and reestablish independence of the DC subsystems.  

D.1 

Condition D represents one division with a loss of ability 
to completely respond to an event, and a potential loss of 
ability for the DC division to remain energized during 
normal operation. It is, therefore, imperative that the 
operator's attention focus on stabilizing the unit, 
minimizing the potential for complete loss of DC power to 
the affected division. The 2 hour limit is consistent with 
the allowed time for an inoperable DC distribution system 
division.
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ACTIONS (continued) 

If one of the required DC electrical power subsystems is 
inoperable for reasons other than Condition A, B, or C 
(e.g., inoperable battery or one DC division crosstied to 
the opposite-unit DC division that does not have an 
inoperable battery charger), the remaining DC electrical 
power subsystem has the capacity to support a safe shutdown 
and to mitigate an accident condition. Since a subsequent 
worst case single failure could, however, result in the 
minimum necessary DC electrical power subsystems to mitigate 
a worst case accident, continued power operation should not 
exceed 2 hours. The 2 hour Completion Time is based on 
Regulatory Guide 1.93 (Ref. 7) and reflects a reasonable 
time to assess unit status as a function of the inoperable 
DC electrical power subsystem and, if the DC electrical 
power subsystem is not restored to OPERABLE status, to 
prepare to effect an orderly and safe unit shutdown.  

E.1 and E.2 

If the inoperable DC electrical power subsystem cannot be 
restored to OPERABLE status, or the crosstie breaker(s) 
cannot be opened, within the required Completion Time, the 
unit must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the unit must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 
36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner 
and without challenging plant systems. The Completion Time 
to bring the unit to MODE 5 is consistent with the time 
required in Regulatory Guide 1.93 (Ref. 7).
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SURVEILLANCE SR 3.8.4.1 
REQUIREMENTS 

Verifying battery terminal voltage while on float charge 
helps to ensure the effectiveness of the battery chargers, 
which support the ability of the batteries to perform their 
intended function. Float charge is the condition in which 
the charger is supplying the connected loads and the 
continuous charge required to overcome the internal losses 
of a battery and maintain the battery in a fully charged 
state, while supplying the continuous steady state loads of 
the associated DC subsystem. On float charge, battery cells 
will receive adequate current to optimally charge the 
battery. The voltage requirements are based on the nominal 
design voltage of the battery and are consistent with the 
minimum float voltage established by the battery 
manufacturer (2.20 Vpc or 127.6 volts at the battery 
terminals). This voltage maintains the battery plates in a 
condition that supports maintaining the grid life (expected 
to be approximately 20 years). The 7 day Frequency is 
consistent with manufacturer recommendations and IEEE-450 
(Ref. 8).  

SR 3.8.4.2 

This SR verifies the design capacity of the battery 
chargers. According to Regulatory Guide 1.32 (Ref. 9), the 
battery charger output capacity is recommended to be based 
on the largest combined demands of the various steady state 
loads and the charging demands to restore the battery from 
the design minimum charge state to the fully charged state, 
irrespective of the status of the unit during these demand 
occurrences. The minimum required amperes and duration 
ensures that these requirements can be satisfied.  

This SR provides two options. One option requires that each 
battery charger be capable of supplying 400 amps at the 
minimum established float voltage for 8 hours. The ampere 
requirements are based on the output rating of the chargers.  
The voltage requirements are based on the charger voltage 
level after a response to a loss of AC power. The time 
period is sufficient for the charger temperature to have 
stabilized and to have been maintained for at least 2 hours.  
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SURVEILLANCE REQUIREMENTS (continued) 

The other option requires that each battery charger be 
capable of recharging the battery after a service test 
coincident with supplying the largest coincident demands of 
the various continuous steady state loads (irrespective of 
the status of the plant during which these demands occur).  
This level of loading may not normally be available 
following the battery service test and will need to be 
supplemented with additional loads. The duration for this 
test may be longer than the charger sizing criteria since 
the battery recharge is affected by float voltage, 
temperature, and the exponential decay in charging current.  
The battery is recharged when the measured charging current 
is : 3 amps.  

The Surveillance Frequency is acceptable, given the unit 
conditions required to perform the test and the other 
administrative controls existing to ensure adequate charger 
performance during these 18 month intervals. In addition, 
this Frequency is intended to be consistent with expected 
fuel cycle lengths.  

This Surveillance is required to be performed during MODES 5 
and 6 since it would require the DC electrical power 
subsystem to be inoperable during performance of the test.  

SR 3.8.4.3 

A battery service test is a special test of battery 
capability, as found, to satisfy the design requirements 
(battery duty cycle) of the DC electrical power system. The 
discharge rate and test length should correspond to the 
design duty cycle requirements as specified in Reference 4.  

The Surveillance Frequency of 18 months is consistent with 
the recommendations of Regulatory Guide 1.32 (Ref. 9) and 
Regulatory Guide 1.129 (Ref. 10), which state that the 
battery service test should be performed during refueling 
operations or at some other outage, with intervals between 
tests, not to exceed 18 months.  

This SR is modified by two Notes. Note 1 allows the 
performance of a modified performance discharge test in lieu 
of a service test.
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SURVEILLANCE REQUIREMENTS (continued) 

The reason for Note 2 is that performing the Surveillance 
would perturb the electrical distribution system and 
challenge safety systems.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.

2. Regulatory Guide 1.6, March 10, 1971.  

3. IEEE-308-1978.  

4. UFSAR, Chapter 8.  

5. UFSAR, Chapter 6.  

6. UFSAR, Chapter 15.  

7. Regulatory Guide 1.93, December 1974.  

8. IEEE-450-1995.  

9. Regulatory Guide 1.32, February 1977.  

10. Regulatory Guide 1.129, December 1974.

BYRON - UNITS 1 & 2 B 3.8.4 - 13 Revision x



DC Sources - Operating 
B 3.8.4

BASES

This page intentionally left blank.

BYRON - UNITS 1 & 2 B 3.8.4 - 14 Revision x



DC Sources - Shutdown 
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.5 DC Sources -Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the DC sources is provided in the Bases for 
LCO 3.8.4, "DC Sources-Operating."

The initial conditions of Design Basis Accident and 
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume that Engineered Safety Feature 
systems are OPERABLE. The DC electrical power system 
provides normal and emergency DC electrical power for the 
diesel generators, emergency auxiliaries, and control and 
switching during all MODES of operation.

The OPERABILITY of the DC subsystem is consistent with 
initial assumptions of the accident analyses and the 
requirements for the supported systems' OPERABILITY.

the

The OPERABILITY of the minimum DC electrical power sources 
during MODES 5 and 6 and during movement of irradiated fuel 
assemblies ensures that: 

a. The unit can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and 

c. Adequate DC electrical power is provided to mitigate 
events postulated during shutdown, such as a fuel 
handling accident.

BYRON - UNITS 1 & 2 B 3.8.5 - I Revision x



DC Sources - Shutdown 
B 3.8.5 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

In general, when the unit is shut down, the Technical 
Specifications requirements ensure that the unit has the 
capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and 
concurrent loss of all offsite or all onsite power is not 
required. The rationale for this is based on the fact that 
many Design Basis Accidents (DBAs) that are analyzed in 
MODES 1, 2, 3, and 4 have no specific analyses in MODES 5 
and 6. Worst case bounding events are deemed not credible 
in MODES 5 and 6 because the energy contained within the 
reactor pressure boundary, reactor coolant temperature and 
pressure, and the corresponding stresses result in the 
probabilities of occurrence being significantly reduced or 
eliminated, and in minimal consequences. These deviations 
from DBA analysis assumptions and design requirements during 
shutdown conditions are allowed by the LCO for required 
systems.  

The shutdown Technical Specifications requirements are 
designed to ensure that the unit has the capability to 
mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are 
generally viewed not to be a significant concern during 
shutdown MODES due to the lower energies involved. The 
Technical Specifications therefore require a lesser 
complement of electrical equipment to be available during 
shutdown than is required during operating MODES. More 
recent work completed on the potential risks associated with 
shutdown, however, have found significant risk associated 
with certain shutdown evolutions. As a result, in addition 
to the requirements established in the Technical 
Specifications, the industry has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown 
Management," as an industry initiative to manage shutdown 
tasks and associated electrical support to maintain risk at 
an acceptable low level. This may require the availability 
of additional equipment beyond that required by the shutdown 
Technical Specifications.  

The DC sources satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).
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LCO The DC electrical power subsystem, the required subsystem 
consisting of its associated battery and battery charger and 
at least one of the associated crosstie breakers open to 
maintain independence between the units, and the 
corresponding control equipment, and interconnecting cabling 
within the division are required to be OPERABLE to support 
the required division of the distribution system. This 
ensures the availability of sufficient DC electrical power 
sources to operate the unit in a safe manner and to mitigate 
the consequences of postulated events during shutdown (e.g., 
fuel handling accidents).  

LCO 3.8.5 is modified by a Note which allows the required DC 
electrical power subsystem to be crosstied to the opposite 
unit, when the opposite unit is in MODE 1, 2, 3, or 4 with 
an inoperable charger. No load restrictions are placed on 
the bus loading, when the required DC electrical power 
subsystem is crosstied.  

APPLICABILITY The DC electrical power sources required to be OPERABLE in 
MODES 5 and 6, and at all times during movement of 
irradiated fuel assemblies, provide assurance that: 

a. Required features to provide adequate coolant 
inventory makeup are available for the irradiated fuel 
assemblies in the core; 

b. Required features needed to mitigate a fuel handling 
accident are available; 

c. Required features necessary to mitigate the effects of 
events that can lead to core damage during shutdown 
are available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition.  

The DC electrical power requirements for MODES 1, 2, 3, 
and 4 are covered in LCO 3.8.4.
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ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, 3, or 4, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 5 or 6, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE 1, 2, 3, or 4, the fuel movement is independent of 
reactor operations. Therefore, in either case, inability to 
suspend movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown.  

A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 

By allowing the option to declare required features 
inoperable with the associated DC power source(s) 
inoperable, appropriate restrictions will be implemented in 
accordance with the affected required features' LCO ACTIONS.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
operations involving positive reactivity additions, and 
declare the affected Low Temperature Overpressure Protection 
(LTOP) features, required by LCO 3.4.12, inoperable). The 
Required Action to declare the associated LTOP features 
inoperable allows the operator to evaluate the current unit 
conditions and to determine which (if any) of the LTOP 
features have been affected by the loss of power. The 
Required Action to suspend positive reactivity additions 
does not preclude actions to maintain or increase reactor 
vessel inventory, provided the required SDM is maintained.  
Suspension of these activities shall not preclude completion 
of actions to establish a safe conservative condition.  
These actions minimize probability of the occurrence of 
postulated events. It is further required to immediately 
initiate action to restore the required DC electrical power 
subsystem and to continue this action until restoration is 
accomplished in order to provide the necessary DC electrical 
power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystem 
should be completed as quickly as possible in order to 
minimize the time during which the unit safety systems may 
be without sufficient power.
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ACTIONS (continued) 

B.1 and B.2 

Condition B addresses a shutdown unit's DC bus that is 
crosstied to the opposite unit's associated DC bus, which 
has an inoperable source, when the opposite unit is also 
shutdown. This provision is included to accommodate 
maintenance and/or testing of the opposite unit's DC 
subsystems.  

With the opposite unit's battery inoperable, the 
unit-specific DC subsystem will be required to supply all 
loads on the opposite unit's crosstied bus should an event 
occur on the opposite unit. Therefore, Required Action B.1 
specifies that the possible loading on the opposite unit's 
DC bus be verified to be s 200 amps once per 12 hours.  
Limiting the load to 200 amps, ensures that the 
unit-specific DC subsystem will not be overloaded in the 
event of a concurrent event on the unit. Required 
Action B.1 is modified by a Note requiring Required 
Action B.1 when the opposite unit has an inoperable battery.  

Required Action B.2 requires the associated crosstie breaker 
to be opened within 7 days ensures that measures are being 
taken to reestablish independence of the DC subsystems.  

SURVEILLANCE SR 3.8.5.1 
REQUIREMENTS 

SR 3.8.5.1 requires application of all Surveillances 
required by SR 3.8.4.1 through SR 3.8.4.3. Therefore, see 
the corresponding Bases for LCO 3.8.4 for a discussion of 
each SR.  

This SR is modified by a Note. The reason for the Note is 
to preclude requiring the OPERABLE DC sources from being 
discharged below their capability to provide the required 
power supply or otherwise rendered inoperable during the 
performance of SRs. It is the intent that these SRs must 
still be capable of being met, but actual performance is not 
required.
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REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.6 Battery Parameters 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

This LCO delineates the limits on battery float current as 
well as electrolyte temperature, level, and float voltage 
for the DC power subsystem source batteries. A discussion 
of these batteries and their OPERABILITY requirements is 
provided in the Bases for LCO 3.8.4, "DC 
Sources- Operating," and LCO 3.8.5, "DC Sources-Shutdown." 
In addition to the limitations of this Specification, 
Specification 5.5.17, "Battery Monitoring and Maintenance 
Program," for monitoring various battery parameters is based 
on the recommendations of IEEE Standard 450, "IEEE 
Recommended Practice For Maintenance, Testing, and 
Replacement of Vented Lead-Acid Batteries for Stationary 
Applications" (Ref. 1).  

The battery cells are of flooded lead acid construction with 
a nominal specific gravity of 1.215. This specific gravity 
corresponds to an open circuit battery voltage of 
approximately 120 volts for a 58 cell battery (i.e., cell 
voltage of 2.065 volts per cell (Vpc)). The open circuit 
voltage is the voltage maintained when there is no charging 
or discharging. Once fully charged with its open circuit 
voltage • 2.065 Vpc, the battery cell will maintain its 
capacity for 30 days without further charging per 
manufacturer's instructions. Optimal long term performance 
however, is obtained by maintaining a float voltage 2.20 to 
2.25 Vpc. This provides adequate over-potential which 
limits the formation of lead sulfate and self discharge.  
The nominal float voltage of 2.22 Vpc corresponds to a total 
float voltage output of 128.8 volts for a 58 cell battery as 
discussed in UFSAR, Chapter 8 (Ref. 2).

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the UFSAR, Chapter 6 (Ref. 3) and 
Chapter 15 (Ref. 4), assume Engineered Safety Feature 
systems are OPERABLE. The DC electrical power system 
provides normal and emergency DC electrical power for the 
diesel generators, emergency auxiliaries, and control and 
switching during all MODES of operation.
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APPLICABLE SAFETY ANALYSES (continued)

The OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and is based 
upon meeting the design basis of the plant. This includes 
maintaining at least one division of DC sources OPERABLE 
during accident conditions, in the event of: 

a. An assumed loss of all offsite AC power or all onsite 

AC power; and 

b. A worst case single failure.  

Battery parameters satisfy the Criterion 3 of 
10 CFR 50.36(c)(2)(ii).

I LCO Battery parameters must remain within acceptable limits to 
ensure availability of the required DC power to shut down 
the reactor and maintain it in a safe condition after an 
anticipated operational occurrence or a postulated DBA.  
Battery parameter limits are conservatively established, 
allowing continued DC electrical system function even with 
limits not met. Additional preventative maintenance, 
testing, and monitoring performed in accordance with the 
Battery Monitoring and Maintenance Program is conducted as 
specified in Specification 5.5.17.

I APPLICABILITY The battery parameters are required solely for the support 
of the associated DC electrical power subsystems.  
Therefore, battery parameter limits are only required when 
the DC power source is required to be OPERABLE. Refer to 
the Applicability discussion in Bases for LCO 3.8.4 and 
LCO 3.8.5.
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ACTIONS The ACTIONS Table is modified by a Note which indicates that 
separate Condition entry is allowed for each battery. This 
is acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each affected 
battery. Complying with the Required Actions for one 
battery may allow for continued operation, and subsequent 
battery parameters out of limits are governed by separate 
Condition entry and application of associated Required 
Actions.  

A.1, A.2, and A.3 

With one or more cells in one battery < 2.07 volts, the 
battery cell is degraded. Within 2 hours verification of 
the required battery charger OPERABILITY is made by 
monitoring the battery terminal voltage (SR 3.8.4.1) and of 
the overall battery state of charge by monitoring the 
battery float charge current (SR 3.8.6.1). This assures 
that there is still sufficient battery capacity to perform 
the intended function. Therefore, the affected battery is 
not required to be considered inoperable solely as a result 
of one or more cells in one battery < 2.07 volts, and 
continued operation is permitted for a limited period up to 
24 hours.  

Since the Required Actions only specify "perform," a failure 
of SR 3.8.4.1 or SR 3.8.6.1 acceptance criteria does not 
result in this Required Action not met. However, if one of 
the SRs is failed the appropriate Condition(s), depending on 
the cause of the failures, is entered.  

If SR 3.8.6.1 is failed when in Condition A, then there is 
not assurance that there is still sufficient battery 
capacity to perform the intended function and Condition F 
must be entered and the battery declared inoperable 
immediately.
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Battery Parameters 
B 3.8.6 

BASES 

ACTIONS (continued) 

B.1 and B.2 

One battery with float current > 3 amps indicates that a 
partial discharge of the battery capacity has occurred.  
This may be due to a temporary loss of a battery charger or 
possibly due to one or more battery cells in a low voltage 
condition reflecting some loss of capacity. Within 2 hours 
verification of the required battery charger OPERABILITY is 
made by monitoring the battery terminal voltage. If the 
terminal voltage is found to be less than the minimum 
established float voltage there are two possibilities, the 
battery charger is inoperable or is operating in the current 
limit mode. Condition A addressed charger inoperability.  
If the charger is operating in the current limit mode after 
2 hours that is an indication that the battery has been 
substantially discharged and likely cannot perform its 
required design functions. The time to return the battery 
to its fully charged condition in this case is a function of 
the battery charger capacity, the amount of loads on the 
associated DC system, the amount of the previous discharge, 
and the recharge characteristic of the battery. The charge 
time can be extensive, and there is not adequate assurance 
that it can be recharged within 12 hours (Required Action 
B.2). The battery must therefore be declared inoperable.  

If the float voltage is found to be satisfactory but there 
are one or more battery cells with float voltage less than 
2.07 volts, the associated "OR" statement in Condition F is 
applicable and the battery must be declared inoperable 
immediately. If float voltage is satisfactory and there are 
no cells less than 2.07 volts there is good assurance that, 
within 12 hours, the battery will be restored to its fully 
charged condition (Required Action B.2) from any discharge 
that might have occurred due to a temporary loss of the 
battery charger. A discharged battery with float voltage 
(the charger setpoint) across its terminals indicates that 
the battery is on the exponential charging current portion 
(the second part) of its recharge cycle. The time to return 
a battery to its fully charged state under this condition is 
simply a function of the amount of the previous discharge 
and the recharge characteristic of the battery. Thus there 
is good assurance of fully recharging the battery within 12 
hours, avoiding a premature shutdown with its own attendant 
risk.
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Battery Parameters 
B 3.8.6 

BASES 

ACTIONS (continued) 

If the condition is due to one or more cells in a low 
voltage condition but still greater than 2.07 volts and 
float voltage is found to be satisfactory, this is not 
indication of a substantially discharged battery and 12 
hours is a reasonable time prior to declaring the battery 
inoperable.  

Since Required Action B.1 only specifies "perform," a 
failure of SR 3.8.4.1 acceptance criteria does not result in 
the Required Action not met. However, if SR 3.8.4.1 is 
failed, the appropriate Condition(s), depending on the cause 
of the failure, is entered.  

C.1, C.2, and C.3 

With one battery with one or more cells electrolyte level 
above the top of the plates, but below the minimum 
established design limits, the battery still retains 
sufficient capacity to perform the intended function.  
Therefore, the affected battery is not required to be 
considered inoperable solely as a result of electrolyte 
level not met. Within 31 days the minimum established 
design limits for electrolyte level must be re-established.  

With electrolyte level below the top of the plates there is 
a potential for dryout and plate degradation. Required 
Actions C.1 and C.2 address this potential (as well as 
provisions in Specification 5.5.17). They are modified by a 
note that indicates they are only applicable if electrolyte 
level is below the top of the plates. Within 8 hours level 
is required to be restored to above the top of the plates.  
The Required Action C.2 requirement to verify that there is 
no leakage by visual inspection and the Specification 5.5.17 
item b to initiate action to equalize and test in accordance 
with manufacturer's recommendation are taken from Annex D of 
IEEE Standard 450 (Ref. 1). They are performed following 
the restoration of the electrolyte level to above the top of 
the plates. Based on the results of the manufacturer's 
recommended testing the battery may have to be declared 
inoperable and the affected cell(s) replaced.
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Battery Parameters 
B 3.8.6 

BASES 

ACTIONS (continued) 

D.1 

With one battery with pilot cell temperature less than the 
minimum established design limits, 12 hours is allowed to 
restore the temperature to within limits. A low electrolyte 
temperature limits the current and power available. Since 
the battery is sized with margin, while battery capacity is 
degraded, sufficient capacity exists to perform the intended 
function and the affected battery is not required to be 
considered inoperable solely as a result of the pilot cell 
temperature not met.  

E.1 

With two batteries with battery parameters not within limits 
there is not sufficient assurance that battery capacity has 
not been affected to the degree that the batteries can still 
perform their required function, given that redundant 
batteries are involved. With redundant batteries involved 
this potential could result in a total loss of function on 
multiple systems that rely upon the batteries.  

F.1 

With one or more batteries with any battery parameter 
outside the allowances of the Required Actions for Condition 
A, B, C, D, or E, sufficient capacity to supply the maximum 
expected load requirement is not assured and the 
corresponding DC battery must be declared inoperable.  
Additionally, discovering one battery with one or more 
battery cells float voltage less than 2.07 volts and float 
current greater than 3 amps indicates that the battery 
capacity may not be sufficient to perform the intended 
functions. The battery must therefore be declared 
inoperable immediately.
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Battery Parameters 
B 3.8.6 

BASES 

SURVEILLANCE SR 3.8.6.1 
REQUIREMENTS 

Verifying battery float current while on float charge is 
used to determine the state of charge of the battery. Float 
charge is the condition in which the charger is supplying 
the continuous charge required to overcome the internal 
losses of a battery and maintain the battery in a charged 
state. The float current requirements are based on the 
float current indicative of a charged battery. Use of float 
current to determine the state of charge of the battery is 
consistent with IEEE-450 (Ref. 1). The 7 day Frequency is 
consistent with IEEE-450 (Ref. 1).  

This SR is modified by a Note that states the float current 
requirement is not required to be met when battery terminal 
voltage is less than the minimum established float voltage 
of SR 3.8.4.1. When this float voltage is not maintained 
the Required Actions of LCO 3.8.4 Action A are being taken, 
which provide the necessary and appropriate verifications of 
the battery condition. Furthermore, the float current limit 
of 3 amps is established based on the nominal float voltage 
value and is not directly applicable when this voltage is 
not maintained.  

SR 3.8.6.2 and SR 3.8.6.5 

Optimal long term battery performance is obtained by 
maintaining a float voltage greater than or equal to the 
minimum established design limits provided by the battery 
manufacturer, which corresponds to 127.6 volts at the 
battery terminals, or 2.20 Vpc. This provides adequate 
over-potential, which limits the formation of lead sulfate 
and self discharge, which could eventually render the 
battery inoperable. Float voltage in this range or less, 
but greater than 2.07 Vpc, are addressed in Specification 
5.5.17. SRs 3.8.6.2 and 3.8.6.5 require verification that 
the cell float voltages are equal to or greater than the 
short term absolute minimum voltage of 2.07 volts. The 
Frequency for cell voltage verification every 31 days for 
pilot cell and 92 days for each connected cell is consistent 
with IEEE-450 (Ref. 1).
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Battery Parameters 
B 3.8.6 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.8.6.3 

The limit specified for electrolyte level ensures that the 
plates suffer no physical damage and maintains adequate 
electron transfer capability. The Frequency is consistent 
with IEEE-450 (Ref. 1).  

SR 3.8.6.4 

This Surveillance verifies that the pilot cell temperature 
is greater than or equal to the minimum established design 
limit (i.e., 60 0 F). Pilot cell electrolyte temperature is 
maintained above this temperature to assure the battery can 
provide the required current and voltage to meet the design 
requirements. Temperatures lower than assumed in battery 
sizing calculations act to inhibit or reduce battery 
capacity. The Frequency is consistent with IEEE-450 (Ref.  
1).  

SR 3.8.6.6 

A battery performance discharge test is a test of constant 
current capacity of a battery, normally done in the as found 
condition, after having been in service, to detect any 
change in the capacity determined by the acceptance test.  
The test is intended to determine overall battery 
degradation due to age and usage.  

Either the battery performance discharge test or the 
modified performance discharge test is acceptable for 
satisfying SR 3.8.6.6, however, only the modified 
performance discharge test may be used to satisfy the 
battery service test requirements of SR 3.8.4.3.  

A modified performance discharge test is a test of the 
battery capacity and its ability to provide a high rate, 
short duration load (usually the highest rate of the duty 
cycle). This will often confirm the battery's ability to 
meet the critical period of the load duty cycle, in addition 
to determining its percentage of rated capacity. Initial 
conditions for the modified performance discharge test 
should be identical to those specified for a service test 
and the test discharge rate must envelop the duty cycle of 
the service test if the modified performance discharge test 
is performed in lieu of a service test.
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Battery Parameters 
B 3.8.6 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

It may consist of just two rates; for instance the one 
minute rate published for the battery or the largest current 
load of the duty cycle, followed by the test rate employed 
for the performance test, both of which envelop the duty 
cycle of the service test. Since the ampere-hours removed 
by a one minute discharge represents a very small portion of 
the battery capacity, the test rate can be changed to that 
for the performance test without compromising the results of 
the performance discharge test. The battery terminal 
voltage for the modified performance discharge test must 
remain above the minimum battery terminal voltage specified 
in the battery service test for the duration of time equal 
to that of the service test.  

The acceptance criteria for this Surveillance are consistent 
with IEEE-450 (Ref. 1) and IEEE-485 (Ref. 5). These 
references recommend that the battery be replaced if its 
capacity is below 80% of the manufacturer's rating. A 
capacity of 80% shows that the battery rate of deterioration 
is increasing, even if there is ample capacity to meet the 
load requirements. Furthermore, the battery is sized to 
meet the assumed duty cycle loads when the battery design 
capacity reaches this 80% limit.  

The Surveillance Frequency for this test is normally 
60 months. If the battery shows degradation, or if the 
battery has reached 85% of its expected life and capacity is 
< 100% of the manufacturer's rating, the Surveillance 
Frequency is reduced to 12 months. However, if the battery 
shows no degradation but has reached 85% of its expected 
life, the Surveillance Frequency is only reduced to 
24 months for batteries that retain capacity Ž 100% of the 
manufacturer's rating. Degradation is indicated, according 
to IEEE-450 (Ref. 1), when the battery capacity drops by 
more than 10% relative to its capacity on the previous 
performance test or when it is > 10% below the 
manufacturer's rating. These Frequencies are consistent 
with the recommendations in IEEE-450 (Ref. 1).  

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would perturb the 
electrical distribution system and challenge safety systems.
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Battery Parameters 
B 3.8.6

BASES

REFERENCES 1. IEEE-450-1995.  

2. UFSAR, Chapter 8.  

3. UFSAR, Chapter 6.  

4. UFSAR, Chapter 15.  

5. IEEE-485-1983, June 1983.

BYRON - UNITS 1 & 2 B 3.8.6 - 10 Revision x



Inverters - Shutdown 
B 3.8.8

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.8 Inverters- Shutdown 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

A description of the inverters is provided in the Bases for 
LCO 3.8.7, "Inverters-Operating."

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the UFSAR, Chapter 6 (Ref. 1) and 
Chapter 15 (Ref. 2), assume Engineered Safety Feature 
systems are OPERABLE. The DC to AC inverters are designed 
to provide the required capacity, capability, redundancy, 
and reliability to ensure the availability of necessary 
power to the Reactor Protective System and Engineered Safety 
Features Actuation System instrumentation and controls so 
that the fuel, Reactor Coolant System, and containment 
design limits are not exceeded.  

The OPERABILITY of the inverters is consistent with the 
initial assumptions of the accident analyses and the 
requirements for the supported systems' OPERABILITY.  

The OPERABILITY of the inverter to each required AC 
instrument bus during MODES 5 and 6 ensures that: 

a. The unit can be maintained in the shutdown or 
refueling condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit 
status; and

c. Adequate power is 
postulated during 
accident.

available 
shutdown,

to mitigate events 
such as a fuel handling
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Inverters - Shutdown 
B 3.8.8 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

In general, when the unit is shut down, the Technical 
Specifications requirements ensure that the unit has the 
capability to mitigate the consequences of postulated 
accidents. However, assuming a single failure and 
concurrent loss of all offsite or all onsite power is not 
required. The rationale for this is based on the fact that 
many Design Basis Accidents (DBAs) that are analyzed in 
MODES 1, 2, 3, and 4 have no specific analyses in MODES 5 
and 6. Worst case bounding events are deemed not credible 
in MODES 5 and 6 because the energy contained within the 
reactor pressure boundary, reactor coolant temperature and 
pressure, and the corresponding stresses result in the 
probabilities of occurrence being significantly reduced or 
eliminated, and in minimal consequences. These deviations 
from DBA analysis assumptions and design requirements during 
shutdown conditions are allowed by the LCO for required 
systems.  

The shutdown Technical Specifications requirements are 
designed to ensure that the unit has the capability to 
mitigate the consequences of certain postulated accidents.  
Worst case DBAs which are analyzed for operating MODES are 
generally viewed not to be a significant concern during 
shutdown MODES due to the lower energies involved. The 
Technical Specifications therefore require a lesser 
complement of electrical equipment to be available during 
shutdown than is required during operating MODES. More 
recent work completed on the potential risks associated with 
shutdown, however, have found significant risk associated 
with certain shutdown evolutions. As a result, in addition 
to the requirements established in the Technical 
Specifications, the industry has adopted NUMARC 91-06, 
"Guidelines for Industry Actions to Assess Shutdown 
Management," as an industry initiative to manage shutdown 
tasks and associated electrical support to maintain risk at 
an acceptable low level. This may require the availability 
of additional equipment beyond that required by the shutdown 
Technical Specifications.  

The inverters were previously identified as part of the 
distribution system and, as such, satisfy Criterion 3 of 
10 CFR 50.36(c)(2)(ii).
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Inverters - Shutdown 
B 3.8.8 

BASES 

LCO The inverters ensure the availability of electrical power 
for the instrumentation for systems required to shut down 
the reactor and maintain it in a safe condition after an 
anticipated operational occurrence or a postulated DBA. One 
AC instrument bus division energized by two battery powered 
inverters provides uninterruptible supply of AC electrical 
power to at least one AC instrument bus division even if the 
4.16 kV safety buses are de-energized. OPERABILITY of these 
two inverters requires that the associated AC instrument 
buses be powered by the inverters. This ensures the 
availability of sufficient inverter power sources to operate 
the unit in a safe manner and to mitigate the consequences 
of postulated events during shutdown (e.g., fuel handling 
accidents).  

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6, and 
at all times during movement of irradiated fuel assemblies, 
provide assurance that: 

a. Systems to provide adequate coolant inventory makeup 
are available for the irradiated fuel in the core; 

b. Systems needed to mitigate a fuel handling accident 
are available; 

c. Systems necessary to mitigate the effects of events 
that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available 
for monitoring and maintaining the unit in a cold 
shutdown condition or refueling condition.  

Inverter requirements for MODES 1, 2, 3, and 4 are covered 
in LCO 3.8.7.
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Inverters - Shutdown 
B 3.8.8 

BASES 

ACTIONS LCO 3.0.3 is not applicable while in MODE 5 or 6. However, 
since irradiated fuel assembly movement can occur in MODE 1, 
2, 3, or 4, the ACTIONS have been modified by a Note stating 
that LCO 3.0.3 is not applicable. If moving irradiated fuel 
assemblies while in MODE 5 or 6, LCO 3.0.3 would not specify 
any action. If moving irradiated fuel assemblies while in 
MODE 1, 2, 3, or 4, the fuel movement is independent of 
reactor operations. Therefore, in either case, inability to 
suspend movement of irradiated fuel assemblies would not be 
sufficient reason to require a reactor shutdown.  

A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 

By the allowance of the option to declare required features 
inoperable with the associated inverter(s) inoperable, 
appropriate restrictions will be implemented in accordance 
with the affected required features LCOs' Required Actions.  
In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, 
operations involving positive reactivity additions, and 
declare the associated Low Temperature Overpressure 
Protection (LTOP) features inoperable). The Required Action 
to declare the associated LTOP features inoperable allows 
the operator to evaluate the current unit conditions and to 
determine which (if any) of the LTOP features have been 
affected by the loss of power. If the LTOP features have 
not been affected, then unnecessarily restrictive actions 
may be averted. The Required Action to suspend positive 
reactivity additions does not preclude actions to maintain 
or increase reactor vessel inventory, provided the required 
SDM is maintained. Suspension of these activities shall not 
preclude completion of actions to establish a safe 
conservative condition. These actions minimize the 
probability of the occurrence of postulated events. It is 
further required to immediately initiate action to restore 
the required inverters and to continue this action until 
restoration is accomplished in order to provide the 
necessary inverter power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as 
quickly as possible in order to minimize the time the unit 
safety systems may be without power.
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BASES 

SURVEILLANCE SR 3.8.8.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are 
functioning properly with all required circuit breakers 
closed and required AC instrument buses energized. The 
verification of proper voltage output ensures that the 
required power is readily available for the instrumentation 
connected to the AC instrument buses. The 7 day Frequency 
takes into account the reliability of the instrument bus 
power sources and other indications available in the control 
room that alert the operator to malfunctions.  

REFERENCES 1. UFSAR, Chapter 6.  

2. UFSAR, Chapter 15.
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ATTACHMENT C

INFORMATION SUPPORTING A FINDING OF 
NO SIGNIFICANT HAZARDS CONSIDERATION 

According to 10 CFR 50.92(c), "Issuance of amendment," a proposed amendment to an 
operating license involves no significant hazards consideration if operation of the facility in 
accordance with the proposed amendment would not: 

(1) Involve a significant increase in the probability or consequences of an accident 
previously evaluated; or 

(2) Create the possibility of a new or different kind of accident from any accident previously 

evaluated; or 

(3) Involve a significant reduction in a margin of safety.  

In accordance with 10 CFR 50.90, "Application for amendment of license or construction 
permit," we are proposing changes to the Technical Specifications (TS) of Facility Operating 
License Nos. NPF-72, NPF-77, NPF-37 and NPF-66 for the Braidwood Station, Units 1 and 2 
and the Byron Station, Units 1 and 2, respectively. The proposed changes are consistent with 
Technical Specifications Task Force (TSTF) Standard Technical Specification (TS) Change 
Traveler TSTF-360, Revision 1 and TSTF Standard TS Change Traveler TSTF-204, Revision 3.  
The proposed changes revise TS 3.8.4, "DC Sources - Operating," TS 3.8.5, "DC Sources 
Shutdown," TS 3.8.6, "Battery Cell Parameters," and TS 3.8.8, "Inverters - Shutdown." 

The proposed changes associated with TSTF-360, Revision 1, revise TS 3.8.4, TS 3.8.5, and 
TS 3.8.6 and include the following changes. The proposed changes add new Required Actions 
and extend the Completion Time for an inoperable battery charger, as well as provide alternate 
battery charger testing criteria for TS 3.8.4 and TS 3.8.5. The proposed changes also include 
the relocation to a licensee-controlled program of a number of Surveillance Requirements (SRs) 
in TS 3.8.4 that perform preventive maintenance on the safety-related batteries. It is proposed 
that TS Table 3.8.6-1, "Battery Cell Parameters Requirements," be relocated to a licensee
controlled program, and specific Required Actions associated with out-of-limits conditions for 
battery cell float voltage, float current, electrolyte level, and electrolyte temperature be added to 
TS 3.8.6. In addition, specific SRs are being proposed for verification of these parameters. In 
accordance with TSTF-360, Revision 1, a new administrative TS program is being proposed for 
the maintenance and monitoring of station batteries based on the recommendations of Institute 
of Electrical and Electronics Engineers (IEEE) Standard 450-1995, "IEEE Recommended 
Practice for Maintenance, Testing, and Replacement of Vented Lead-Acid Batteries for 
Stationary Applications." All of the items proposed to be relocated will be contained within this 
new program.  

The proposed changes associated with TSTF-204, Revision 3, revise TS 3.8.5 and TS 3.8.8 to 
require only one DC electrical power subsystem and two inverters, respectively, during 
shutdown conditions. This option to require only one DC electrical power subsystem and two 
inverters during shutdown conditions applies to plants having a pre-Improved TS (ITS) licensing 
basis for electrical power requirements during shutdown conditions that required only one DC 
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electrical power subsystem and two inverters to be operable. The Braidwood and Byron 
Stations' pre-ITS licensing basis for electrical power requirements during shutdown conditions 
required only one DC electrical power subsystem and two inverters to be operable.  

Information supporting the determination that the criteria set forth in 10 CFR 50.92 are met for 
this amendment request is indicated below.  

1. Does the proposed change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed changes revise TS 3.8.4, "DC Sources - Operating," TS 3.8.5, "DC 
Sources - Shutdown," TS 3.8.6, "Battery Cell Parameters," and TS 3.8.8, "Inverters 
Shutdown." 

TS 3.8.4, TS 3.8.5, and TS 3.8.6 have been revised to 1) add new Required Actions and 
extend the Completion Time for an inoperable battery charger, 2) provide alternate 
battery charger testing criteria for TS 3.8.4 and TS 3.8.5, 3) relocate to a licensee
controlled program a number of Surveillance Requirements (SRs) in TS 3.8.4 that 
perform preventive maintenance on the safety-related batteries, 4) relocate TS Table 
3.8.6-1, "Battery Cell Parameters Requirements," to a licensee-controlled program, 5) 
add to TS 3.8.6 specific Required Actions associated with out-of-limits conditions for 
battery cell float voltage, float current, electrolyte level, and electrolyte temperature, and 
6) add a new administrative TS program for the maintenance and monitoring of station 
batteries based on the recommendations of Institute of Electrical and Electronics 
Engineers (IEEE) Standard 450-1995, "IEEE Recommended Practice for Maintenance, 
Testing, and Replacement of Vented Lead-Acid Batteries for Stationary Applications." In 
addition, TS 3.8.5 and TS 3.8.8 have been revised to require only one DC electrical 
power subsystem and two inverters, respectively, during shutdown conditions.  

The DC Sources, Battery Cell Parameters, and Inverters are not initiators of any 
accident sequence analyzed in the Byron/Braidwood Stations' Updated Final Safety 
Analysis Report (UFSAR). As such, the proposed changes do not involve a significant 
increase in the probability of an accident previously evaluated.  

The initial conditions of Design Basis Accident (DBA) and transient analyses in the 
Byron/Braidwood Stations' UFSAR assume Engineered Safety Feature (ESF) systems 
are operable. The AC and DC electrical power distribution systems are designed to 
provide sufficient capacity, capability, redundancy, and reliability to ensure the 
availability of necessary power to ESF systems so that the fuel, Reactor Coolant 
System, and containment design limits are not exceeded. The operability of the AC and 
DC electrical power distribution systems in accordance with the proposed TS is 
consistent with the initial assumptions of the accident analyses and is based upon 
meeting the design basis of the plant. Therefore, the proposed changes do not involve a 
significant increase in the consequences of an accident previously evaluated.  
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2. Does the proposed change create the possibility of a new or different kind of 
accident from any accident previously evaluated? 

The proposed changes do not involve any physical alteration of the units. No new 
equipment is being introduced, and installed equipment is not being operated in a new or 
different manner. There are no setpoints at which protective or mitigative actions are 
initiated that are affected by the proposed changes. The operability of the AC and DC 
electrical power distribution systems in accordance with the proposed TS is consistent 
with the initial assumptions of the accident analyses and is based upon meeting the 
design basis of the plant. These proposed changes will not alter the manner in which 
equipment operation is initiated, nor will the function demands on credited equipment be 
changed. No alteration in the procedures, which ensure the unit remains within 
analyzed limits, is proposed, and no change is being made to procedures relied upon to 
respond to an off-normal event. As such, no new failure modes are being introduced.  
The proposed changes do not alter assumptions made in the safety analyses.  

Therefore, the proposed changes do not create the possibility of a new or different kind 

of accident from any accident previously evaluated.  

3. Does the proposed change involve a significant reduction in a margin of safety? 

The proposed changes will not adversely affect operation of plant equipment. These 
changes will not result in a change to the setpoints at which protective actions are 
initiated. Sufficient DC capacity to support operation of mitigation equipment is ensured.  
The changes associated with the new administrative TS program will ensure that the 
station batteries are maintained in a highly reliable manner. The equipment fed by the 
AC and DC electrical power distribution systems will continue to provide adequate power 
to safety-related loads in accordance with analyses assumptions.  

Therefore, the proposed changes do not involve a significant reduction in a margin of 
safety.  

Therefore, based on the above evaluation, we have concluded that the proposed changes do 
not involve any significant hazards consideration.  
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ATTACHMENT D

INFORMATION SUPPORTING AN ENVIRONMENTAL ASSESSMENT 

Exelon Generation Company, LLC (Exelon) has evaluated the proposed changes against 
the criteria for identification of licensing and regulatory actions requiring environmental 
assessment in accordance with 10 CFR 51.21, "Criteria for and identification of licensing 
and regulatory actions requiring environmental assessments." Exelon has determined 
that the proposed changes meet the criteria for a categorical exclusion set forth in 
10 CFR 51.22(c)(9), "Criteria for categorical exclusion; identification of licensing and 
regulatory actions eligible for categorical exclusion or otherwise not requiring 
environmental review," and as such, has determined that no irreversible consequences 
exist in accordance with 10 CFR 50.92(b), "Issuance of amendment." This determination 
is based on the fact that this change is being proposed as an amendment to a license 
issued pursuant to 10 CFR 50, "Domestic Licensing of Production and Utilization 
Facilities," which changes a requirement with respect to installation or use of a facility 
component located within the restricted area, as defined in 10 CFR 20, "Standards for 
Protection Against Radiation," or which changes an inspection or a surveillance 
requirement, and the amendment meets the following specific criteria.  

(i) The amendment involves no significant hazards consideration.  

As demonstrated in Attachment C, the proposed changes do not involve any 
significant hazards consideration.  

(ii) There is no significant change in the types or significant increase in the 
amounts of any effluents that may be released offsite.  

The proposed changes are consistent with Technical Specifications Task Force 
(TSTF) Standard Technical Specification (TS) Change Traveler TSTF-360, 
Revision 1 and TSTF Standard TS Change Traveler TSTF-204, Revision 3. The 
proposed changes revise TS 3.8.4, "DC Sources - Operating," TS 3.8.5, "DC 
Sources - Shutdown," TS 3.8.6, "Battery Cell Parameters," and TS 3.8.8, 
"Inverters - Shutdown." The proposed changes do not allow for an increase in the 
unit power level, do not increase the production, nor alter the flow path or method 
of disposal of radioactive waste or by-products. The proposed changes do not 
affect actual unit effluents. Therefore, the proposed changes do not change the 
types or increase the amounts of any effluents released offsite.  

(iii) There is no significant increase in individual or cumulative occupational 
radiation exposure.  

The proposed changes will not result in changes in the operation or configuration 
of the facility. There will be no change in the level of controls or methodology used 
for processing of radioactive effluents or handling of solid radioactive waste, nor 
will the proposal result in any change in the normal radiation levels within the plant.  
Therefore, there will be no increase in individual or cumulative occupational 
radiation exposure resulting from the proposed changes.
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